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(57) Abstract 

Q:,/?-Unsaturated ketone derivatives represented by general formula (I) or pharmacologically acceptable salts 
thereof, both being useful as a drug, wherein the ring moiety A represents (a), (b), (c) or (d) (wherein B represents an 
optionally substituted aromatic ring; R 2 represents hydrogen, halogeno, optionally halogenated lower alkyl, etc.; and 
R 3 represents hydrogen, optionally halogenated lower alkyl, cycloalkyl optionally having heteroatom(s), alkoxyalkyl, 
optionally substituted aryl, optionally substituted heteroaryl, etc.); and R 1 represents a group of formula (II) (wherein 
R 4 and R 5 are the same or different and each represents hydrogen, optionally halogenated lower alkyl, etc.; and 
R h represents hydrogen, optionally halogenated lower alkyl, cycloalkyl optionally having heteroatom(s), optionally 
substituted aryl, otpionally substituted heteroaryl, etc.)- 
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2. 75(s. 3H). 2. 96-3. 04(n. 2H). 3. 56-3. 63 (m. 2H). 7. 25-7. 34(ra. 3H). 
7. 36-7. 42 (m. 2H) 

3-7tf A7J/-3-^f *-2-7^/y 



4 — 7 4: f- — 1 - * -f- jv X to * — JU - 4 - 7 * — At f 5 i^V 




O 




H3C CH3 
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H 3 C 




NHCOCH3 



1 , 1 - v? / *)\,-fu **a,#*t \ v (8. 3g. 0. lmol) a a / ? y 

(100 nl) ftftTT, h >;if*7 5 y (15.3mK 0.11 nol) ittffcr 

**>\> (7.8mK O.llmol) ^rjDi^o ggT-2B^P^itfiJLfc'#s R IE » fc # * fa 

TTit&fcgiL Vitiit <!:> 8MB ft £ ft (10.6 gs ft« 85%) 

'H-NMR (400MHz. CDCI.) 5 ; 1. 62(s. 6H). 1. 94 (s. 3H). 2. 32 (s. 1H). 5. 62 (br. s. 1H) 
(b) 3 - T-fe* AT i / - 3 - / * A,- 2 - 7 9 / y<0 



3 - T** *t i / - 3 - / 1 - 7'* y (3.3g, 26.4nmol) x^- 

•V- (Org. Synth. IV. 13 (1963)) ic^ot, iHfc& £ W T*a 

1 H-MIR (400MHz. CDCl.) <5 ; 1. 49(s,6H). 1.98(s. 3H).2. 19(s.3H). 6. 36(br.s. 1H) 
Stitm 3-6 

«*fl:x** = *{b£tt£Ri5s*» *<o» N »£ftfcfb£8i*x . 2 cd (b) 



0 
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N — ( 1 , 1 - * > f- i\> - 2 - * 4- V 7* d f ) - 3- 7i/t'iJi?> 




(a) 3-/^^-3 - (3 - tf V f*7 i / ) - l- /f 



HCHC(CH 3 ) 2 — N— 



3-^ D -3-/fA-i-yfy (2. 5g^ 24mmol) t 3 - 7 S / f 'J > 
(2.8gs 29mmol) % . ~. - * y (Hennion) (J. Am. Chen. Soc. , 82, 

4908-4912 (I960)) lift T&g L T. mEit£®} (1.42g, JR* 3796) £$ft 

' H-NMR (400MHz, CDC1 ,) 5 ; 1. 62 (s. 6H), 2. 41 (s. 1H). 3. 73 (br. s. 1H). 7. 12 (in. 1H). 
7. 34 (m, 1H).8. 05 (m. 1H). 8. 23 (d, J=2. 4Hz. 1H) 

(b) N - ( 1 , 1 - 9 / -f A, - 2 - * 4- V -f a f JU ) -3-r5/tf'Ji^<D§ 
I* 




3 - / 3 - ( 3 - k* if JUT I / ) - \ - -f*y (1.41g, 9nmol) 

£(j£pi|2©(b) il5]^o^ST> SHt&£5Si?£ffl^T*ag1- 5 *ISB{t£#J 
(1.34g> IR^S 85%) #^fe*SH <!: LTf#^,n/: 0 

'H-NMR (400MHz. CDC1 ,) <5 ; 1. 47 (s. 6H). 2.23 (s. 3H). 4. 21 (br. s. 1H). 6. 68 (m. 1H). 
7. 05 (m. 1H>. 7. 97(m. 1H) 
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4 - T-fe-f^r- fc Kb t'5 4 - t- A 




0 




'J f 9 A 7 -k f 'J K - i f- u V i^T * y 3 y y U y * X (13. 8g, 150mnol) © 
f F5b < 50ml) &f£ic> ISlCTs x h v b Kn-4H-fc*7i'- 

4 - * y (5.0 g> 50nnol) *fl0*s f# £ ftfczg£#] £ IHJSg T 1 B#fU3af 1$ L fc„ 

fiyAfa^hryyj -X'ftmiKo COi ?K IT, miiitS® (1. 05g, Jfc 
mi7%) LTff^ttfce 

'H-NMR(400MHz.CDCl,) 6 ; 1. 78-1. 86 (m. 2H). 1. 92-1. 98 (m. 2H). 2. 35 (s. 1H), 

2. 56 (s. 1H), 3. 63-3. 71 (n. 2H). 3. 88-3. 94 (m. 2H) 

(b) 4-7-6f*f h5t Fof5>-4-*-JH5^ 




WO 96/36608 PCT/JP96/01330 

4 1-5 k (1.05g> 8.3mraol) 

2®(b) *H«©:&£T*!ia*5 ^iB^b^^l (493mg, JR^ 41%) *>\ fcffe 

'H-NMR(400MHz.CDCl,) 5 ; 1. 34-1. 40(n. 2H). 2. 08-2. 16(n. 2H). 2. 29(s. 3H). 
3.80-3. 9S(m. 4H) 

4-7tf;v-4-tFd*i'-l-^j|/t , '<iJi;y 




0 

1 H-NMR (400MHz, CDC 1 » ) 6 ; 1.44-1. 51 (n. 2H). 2. 05-2. 15(n. 2H). 2. 28 (s. 3H). 
2. 31-2. 4Kb. 2H). 2. 34 (s, 3H), 2. 76-2. 82 (s. 2H). 3. 80 (br. s. 1H) 
1 0 

3 - (2-/h + ->xh4-->) -3-t*J\>-2-7?/> 

O 



H 3 C'"" ^ ^ 

H3C CH3 



(a) 3 - ( 2 - / b 4- >x h * •>) -3->-f;t,-i- 7 -?. V©&J3£ 

H 3 C CH 3 



HC 



=c X o^ OCH3 



2-***-3-7 , *J'-2-*-,* (5. Ogv 5 9. 5mnol) ©N, N - > * 
****T i K (120 ml) jgiftK, *^TT, 60%7j<SfHfc * MJ 9 A (2.6g, 65 
inol) i2-^otif*ifAi-fA (6.7mK Tlinol) *tD*.tz 0 %itl 
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W38*>) LTit, 

'H-NMR(400MHz, CDC1.) 5 ; 1. 49 (s. 6H). 2. 41 (s. 1H). 3. 39 (s. 3H). 3. 56 (m. 2H). 
3. 72(m. 2H) 

(b) 3 - (2-^ h + '/xh + j/) - 3- **>v-2-7'5/v<D 



3 - (2->h*-Vxh + .>) _ 3 _ ji + x _ yi&> a^^j 2 ^ (b) 

'H-NMR (400MHz. CDCL) 6 ; 1. 32 (s. 6H). 2. 24 (s. 3H). 3. 40 (s. 3H). 3. 4S(n. 2H). 
3. 55(tn. 2H) 

£f&m i i 

3 - ( 2 - t K d * -> x h * v> ) - 3- y^^u-2-y^yv 



2 /Hf;n-f ^Oft^fllC, r h 5 k Ko-2 - (2-3- 

'H-NMR (400MHz. CDCU) S ; 1. 35 (s. 6H). 2. 23 (s. 3H). 3. 45 (s. 2H). 3. 76 (m. 2H) 



0 




0 




H3C CH3 
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1 2 



3 - ( 2 - 




CN 



(a) 3 - (2-->T/xh4-.>) _ 3 - y f. ,i, _ x _ 7 * y © 



HCSC 



o 



2->f-^-3-7 p ^>-2-*-;U (5.0 g. 59. 5mo1) s T 9 V a s. h *) ju 
(4. 3aK 65omol) & h 7 -f h > B (0. 1ml) OM&VH*. SaT80'£Hit# L 
» & ftfcRJ6S£8l*, S8! f!/*y**9A^D-»h^57^ - (15%ft 
gx >) T"*IS3 Ly=o Cffli 5 K LT, tHfE<fc£#l (7.7g. JK$92 

'H-NMR (400MHz. CDC1,) 6 ; 1. 49 (s. 6H). 2. 47 (s. 1H) , 2. 61 (t. J = 6. 4Hz. 2H). 
3. 79(t. J=6. 4Hz. 2H) 

(b) 3 - (2-->ryxh + ->) - 3 - 2 -79 / v © 



3 - ( 2 - ->7 / x h 4- V) - 3^>*j|,-i_7r^y^ % 2 ©(b) t 

'H-N.MR(400MHz.CDCl s ) 5 ; 1. 34 (s. 6H). 2. 25 (s. 3H). 2. 64(t, J = 6. 4Hz. 2H). 
3. 57(t. J = 6. 4Hz. 2H) 




WO 96/36608 PCT/JP96/01330 

3 - ( 2 - * Jl> *< * 4 ;n h * •> ) - 3- >*^-2-y^/>' 



0 




Q /v^C0NH 2 



3 - ( 2 - >T / x h * •>) - 3 - * *A>- 2 - 7** / > (l.Oi, 6.4mmol) 
MtibWt (4 nil) * N 40 o CT"24^F B 1Hi$ Lfco 1 NfciHfc* I* >) 0 

96") tffcfetttttti LT»£tlfc 0 

'H-NMRUOOMHz. CDC1.) <5 ; 1. 35(s. 6H), 2. 19(s. 3H). 2. S0(a. 2H). 3. 59(m. 2H) 
SfiSM l 4 

3 - (4-tKD*'/7 X i*) - 3- >f-/l'-2-7*^y^ 



(a) 2 - ( 4 - > h 4- •> ^ h * •> 7 * - ;b) 7* n f * yfy ? A, x. X -r AO^jJ 



4 - > h * •>> h*->7x -^f^K> f-^x x-f A (23.7g, 113mmol) ON, 
N-'/>f**AiT2 K ( 200ml) j&jfcfc, SffllCT, 5596"**<fc* Mi n 




CH 3 OCH 2 0 




COOCH3 



CH 3 



-ft- 
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(5. 5gs 124 nnol) t 3 * >\> (8.5ral\ 135mmoO £flD/L*: 0 iBjjggT 1 Bf 

ETicjgjg^ai L *f<£>ft/:&g£ •> 'J * <r*;i/* 7 a ? n h ^7 7 ^ - (5 
%SJ8sfV^ + tv) T*gSLfce COJt7lcLT, ffl5<t&ttl (17. 3g, 
1R*6890 #*Rfettttei4 LT»&ftfc. 

(b) 2 - ( 4 - > h 4- ■> / b * •> 7 * =■ Jl) - 2 - * ■? JV 7 a * y& / + ji, x 



iM V 7*o h*;UT i > (8. 6g> 85nmol) Of b' a 7 ? v (ISO ml) @& 

(C x 7K#TT-n -7*f- >M f- 9 A© 2. + vjgjg (34nU 85nnol) SflQ*. 

fco ffifi£-ei5£|HJ«#LfcflU COi§ig^-7 0-C{C^inLfco RM, CO 
7$ j& K , 2 - (4-^ h * •> h * •> 7 * - A- ) 7"d f*yS>f Ai7f* 
(17. 3g, 77 nnol) Of h 7 t Kn 7 7 yiliS^ *o < tJjO^fc, f#£tlfczg£ 
^1«:-70°CT' 1 B$P B 1Jf#L/c&, ^tlic^ + f > f;PjySMJ7i K (32nK 
178 nnol) t 3 9 <fc > * >\> (9.5nk 154nnol) *flo;L, f§ £ ft rt: & £ % £ 1 a$H 

iCjgSg^ai U if t> ft/cgj!?: •> 'J * Y toil 7 A ? b t h ^ -7 y 4 - ( 5 %§fc 
iif A/A4f y) T'ftmitzo ;0i7CLT, $t5(k£$l (17. Og, 
92%) #4Sfe»tt#)<i: IT?# ^ftfco 

' H-NMR (400MHz. CDCU) <5 ; 1 . 56 (s. 6H) . 3. 48 (s. 3H), 3. 65 (s. 3H). 5. 16(s. 2H). 
6. 99 (d. J = 8. 4Hz. 111). 7. 26 (d. J = 8. 4Hz. 1H) 

(c) 1 - ( 4 - / h * > * h * •> 7 * - JU ) - 1 - >f Alf A /f 

7 * - A/ > * a * f- > O £ )?£ 




-?'7- 
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CH 3 OCH 2 0 

H 3 C CH 3 

(5. 0g> 21nmol) 5s = - ') - bWSm (J. An. Chen. Soc. . 8 7. 1 345- 
1353 (1 965)) CiJ6,TiiltJi, ttSEfcdttl (5.6g, iR$93%) #&ftfef§il 
t L T t> tLfc 0 

'H-NMRUOOMHz.CDCl.) 5 ; 1. 50(s, 3H). 1. 52(s. 3H).Z. 61(s.3H). 3.49(s. 3H). 
3.53(d. J = 15. 2Hz. 1H). 3. 84(d. J = 15. 2H2. 1H).S. 18 (s. 2H). 7.05(d. J=8.0Hz. 2H). 
7.17 (d. J = 8.0Hz.2H) 

(d) 3 - ( 4 - > h 4- ^ b * •> 7 * — A*) - 3- >f-;l/-2-7*? / V <D £ fj£ 




OCH2OCH3 



1- ( 4 - > h * > > h 4- •> 7 * - A* ) -l->*d/x<f* ^ f ^ x ;V 
7^*^* * h * (5.6g. 20mmol) n- V (j. A m. Chem. 

Soc. 87. 1345-1353 (1 965)) K fi£ o T\ TAUDATTAifiifflUTftg 

ts^ tifeft£#i (3. 74 g. iRip86%) LT'ff t»n/io 

'H-NMRUOOMHz.CDCl.) 8 ; 1 . 46 (s. 6H). 1. 9 1 (s. 3H) . 3. 80 (s. 3H) . 
6. 88 (d. J = 8. 0Hz. 2H). 7. 18 (d. J = 8. 0Hz. 2H) 

(e) 3 - ( 4 - t K a 4- > 7 * - AO -3-^-^^-2-7'^/ >• © £g£ 
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3 - (4-^h + ->>h + ->7*-;u) - i r /f*-2-y^y (3.74g, 
17mo1) OT-fe h y C 50ml) 6 N *R5 $ t> ft Zg % 50 

$§S<t£#) (3.0g, 100%) *s*fetttt«jfc LTff&ftfco 

'H-NMR(400MHz.CDCl,) 5 ; 1 . 45 (s, 6H) . 1. 92 (s. 3H) , 4. 99 (s. 1H) . 
6.82(d. J = 8.4Hz. 2H). 7. 13 (d. J=8. 4Hz. 2H) 
£&0J 1 5 

3 - ( 4 - / h 4- y 7 x - ;l>) - 3 - / f- a,- 2 - 7? / > 



3 - (4-kFB+^7*a*) -Z-**l\,-2-ft/y C 1 - 5 g . 8.4 
■mol) ON, N-l>yf**Ai7ir (30ml) JgftK, «Tt\ 60K**ffc 
^' J5A < 0 -*8. 9. 3 uol) £ a aft* (0.62mK lOmmol) £flDx.fc„ JsJ 

4 L f# £ ftfcgffi£ i'!)*y**5A?D7hJ r 77< - (5 %[ftigx f- ji / 
^**>) THiaL/Co COioicLT, miUtS® (1.33g, R$ 82%) 
Hfe&#$J£ LTf#«ift/; 0 

'H-NMR(400MHz. CDC1 ,) 5 ; 1. 46 (s. 6H) . 1. 9 1 (s. 3H) . 3. 80 (s. 3H). 
6.88<d. J=8.0Hz. 2H). 7. 18 (d. J=8. 0Hz.2H) 




WO 96/36608 

£HX0IJ 1 6 

4 - ( 1 , 1 - *J * * jl> - 2 - * + V -f o b* JU ) 7 * y 4- -y 



PCT/JP96/01330 



x ;l/ x ^ -r 



0 fV O COOCH 2 CH 3 



H 3 cr tH 3 

3 <Mfc> f ACfthDI^otllfSxf A (0.95piK 8 7mmol ) ^fflt^fcCi 
^fl-ii* £jj£#J15t|S!Jf ©Ifr&T* 3 - ( 4 - t K o * i/ 7 x - i\>) - 3 - * * 
Ji> - 2 -7? / > (l.4g, 7. 9ainol) £*ag-f * <J: x Wiii{t£V»(\. 52g> 73 

'H-NMR(400MHz.CDCL)<5 ; 1. 30 (t, J = 7. 2Hz. 3H) . 1. 45 (s. 6H). 1. 91 (s. 3H), 
4. 28 (q. J = 7. 2Hz. 3H). 4. 62 (s. 2H). 6. 89 (d. J = 8. 4Hz. 2H). 7. 18 (d. J = 8. 4Hz. 2H) 

£&m 1 7 

3->f A-3 - (3-fiJJ?;l/) - 2-y?/> 




H3C CH3 

(a) 2->-f;u-2 - ( 3 - f 'J i? ^) 7"d ft y^xf ;h 7 f a® 




XOOCH 2 CH 2 
H 3 C CH 3 



3 - f V i;*8|if*ixf* (4. 94g, 30mraol) r ' - - h ©^i* (J. 

Med. Chem.. 37. 37 1-380 (1 9 94)) <C & -> T iUSt 5 <t . .tHIBtt&^l (1.35g, JR 
$23%) frn&teftVnt LTff ^,tlfc c 

^0- 
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'H-NMR(400MHz.CDCl,) 6 ; 1. 19 (t. J = 7. 0Hz. 3H). 1. 62 (s. 6H),4. 14 (q. J = 7. OHz. 2H) . 

7. 26 (n. 1H). 7. 66 (n. 1H). 8. 53 (m. 1H). 8. 62 (br. s. 1H) 

(b) 8-***-8- ( 3 - f ') * *) - 2- 7?/>G> 



2- t? } \,-2 - (8-e!/!>*) -f d f * v m * * A, x x 7- /U ( 1. 35g , 7 
fflmol) £ N £$Wl4©(c)&tf (d)<h|5]|$©;£&-e*ag Lt, mZitS®} (0.54g. 

1 H-NMR (400MHz. CDC1,) <5 ; 1. 53 (s. 6H). 1. 97 (s. 3H). 7. 29 (in, 1H). 7. 58 (m. 1H). 
8. 54 (dd. J-l. 6Hz. 4. 4Hz. 1H).8. 58 (d. J = 2. 8Hz. 1H) 

s&m 1 8 

3- k KD*i/-3 - ( 4 - / h + >s 7 * =■ A,) - 2 - ?' 9 / s 



4-7a*T-V->U (6. 0g> 32minol) Of f- y t KB7?y (60ml) r£f£{C, 
-70tCTn-^f *Vf 9A<oi.6M^*+y»» (17mK 27nol) SrflD*.*:,, 
fSlSgT 1 IMffLfci, $£ftfciS£&IK 3, 3 - K * > - 2 - 7* ? / 
> (3.0 mK 22mmol) £7JQ;U ?# t» ft tz MS Sfo* 30# Pal L fc 3 IS 

n-ifi^fci, *©g6*3uc 6 NJSs*jo;iTBetti u *©'#s *©sfc& 

^.avh^77^ - (10%&fci&x*,b/ Lfco <I © <k ? <C L T , 

«IB{k&M(3. 7g.iRS84%) £fife&tt% iLTlfc. 

1 H-NMR (400MHz. CDCU) <5 ; 1. 76(s.3H). 2. 07 (s. 3H). 3. 81 (s. 3H). 4. 52 (s. 3H), 
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6. 90 (d. J=8. 8Hz. 2H). 7. 35 (d. J=8. 8Hz. 2H) 



%&.m 1 9 



3 - 



t K d 4 •> - 3 - 



( 3 - k* <) *J\>) - 2 - f 9 S > 



H 3 C 



H 3 C OH 




1 H-NMR (400MHz. CDC1.) <5 ; 1. 82(s.3H). 2. 14 (s. 3H). 4. 65 (s. 1H). 7. 33 (m. 1H). 
7.78'(n. 1H). 8. 58 (dd. J-l. 6Hz. 4. 8Hz. 1H).8. 76 (d. J = l. 6Hz. 1H) 
fcficW 2 0 

3 - t K d * •> - 3 - ( 2 - f 1/ i? to ) - 2 - 7* 9 / > 



4 - 7*n * r i v - jKDKfr k> k 2 - 7 o * t' y 5>ytflofc: tJil^ii, £ 

'H-NMR (400MHz. CDC1 ,) 5 : 1. 71 (s. 3H). 2.21(s. 3H).5. 88 (s. 1H). 7. 26 (m. 1H). 
7. 51(n. 1H). 7. 73(m. 1H). 8. S6(n. 1H) 

en$.m 2 1 

3 :y-x;U-3-b Ko+>-2-7'^y> 



3, 3-^>h + ->-2 -7? / ^ ( 5. 0 g (38»aol) Of hnKD75y 
(50ml) f£ IC , *^TTs % ft "< > * >U v V 2 •> 9 A © 2 M r h 7 t K o 7 7 
(29mK 57ramol) £fl0*.fcc HfifcT 1 B#IUJttJ$ L »£*lfcR£8j 




O 
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A**T«»«t»«, ft7jceeifc? •> ^ at*SE*8 L*o ttflET»=SttS*U 

T'fiSLt. C©J:-ptcLT, t£!2<fc£#) (5.9g. JR$88K) *»Hfejfttt 

1 H-NMR (400MHz. CDC1 » ) 6 ; 1.42(s.3H). 2.24(s. 3H).3. 00(n.2H). 3. 58 (s. 1H). 
7. 20-7. 36(m. SH) 
Sf&ffl 2 2 

(E) - 4- ( 1 - t K o * •> - l - / -f n, - 2 - * y y n fc-*) -7- -f £ if 



(a) 4 - ( 1 - t K d * •> - 1 - / f- ;u - 2 - * * y 7* o £ rt/ ) 's: y X T >v f t 



4 - 7'd * r - y - Ji><Z>ft£> 9 (C N 4 - 7"d * -< ^ XT tof fc K *J t ■? )\>T 

'H-NMR(400MHz.CDCL) <5 ; 1 . 82 (s. 3H). 2. 1 1 (s. 3H) . 4. 56 (s. 1 H) . 
7. 65 (d. J = 8.4Hz. 2H). 7.90(d, J = 8. 4Hz. 1H). 10.03(s. 1H) 




O 
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(b) (E) - 4 - ( 1 - t K d * ■> - 1 - / >U - 2 - * 4- y -f a f JV) t-fgl 
i f A i ^ f ^ © £6£ 



4 - (l-tKD*'>-l-/f*-2-* + yyofA) *<>X7*fk K 



b y 7 * s X * 7 V (1.09gs 3. lmmol) £flO;U i^^S^I^Igf 1 
B#Ff31g# L fee SfS&^x Igf 'J A 7 A ^ o 7 h ^ 9 7 ^ - (20%|^K 

x^/p/^ + ^v) T$§3L* 0 COJc^KLT. ffitBft&fcl (0.65g, JR$ 96 

'H-NMR(400MHz.CDCl,) <5 ; 1. 34 (t. J = 7. 2Hz. 3H). 1. 79 (s. 3H). 2. ll(s. 3H). 
4. 27 (q. J = 7. 2Hz. 2H). 4. 55 (s. 1H). 6. 45(d. J = 16. 0Hz. 1H). 7. 47 (d, J =8. 4Hz. 2H). 
7. 54 (d. J = 8. 4Hz. 2H). 7. 6 7(d. J = 16. 0Hz, 1H) 
£f&m 2 3 

3 - ( 4 - ? i A, ij j], -i A, 7 x =. to) - 3- t Fo*v'-2-y^/> 



(a) 4 - (1-h KB + v-l->f + SltSO^ 



4 - ( 1 - k K o * •> - 1 - > ? A, - 2 - * * y 7" d f JU) «yX7Affc K 




(0. 5g N 2. 6 mniol) O&faajfv ( 10ml) i§ft<C, A*«i^.>^u x 




0 
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(b) 3 - ( 4 - 'J i f- to ii to * 4 to 7 * - to ) - 3 - t K n * •> - 2 - 7' ? / 

yog®. 



ffl 4 - ( 1 - t Ko + i/-i->f*-2-**yy D lf;b) £S#& (1. 97 
9.5iBii)o]) 0f..K5.k K.o.7 7 V (30ml ). *g jfc«C N $?$TT* h 'jif;P7 5 V 
(1.3ml, 9.5mmol) ttaamm*** (0. 9mk 9. Smmol) fcftlJtfco mZtltz 

«&«i*rafi«?so»Hit#Lfc&. *ft**jaL-c:Fs«!i*ii*Lfco 

fciSCfsfAT 5 v (l.OmK 9.5mmol) Zfiaz., ft MfeT 2 

ffTC»tt*§4L, % bfttz&m* <s V * V toil y A * d -7 b 71 7 - (50 
Kftiif + T-ifliSL^o CiDi^KLT, mtZitSVD (0. 8g> * 

'H-NMR(400MHz. CDC1 ,) 5 ; 1. 05-1. 30(m. 6H), 1. 80(s. 3H). 2. 08(s. 3H). 
3. 20-3. 26 (m. 2H). 3. 52-3. 58 (in. 2H). 4. 62 (s. 1H). 7. 40 (in. 2H). 7. 48 (m. 2H) 
£J&012 4 

3 - (4-^cD7*y*->) - 3- J t -?to-2-7?S's 



2 - (4-*BD7W*f) - 2 - * ? to 7' a k' * s ^ 7 - K £> © £ j£ 
(J. Heterocyclic chem. . 27. 1709-1712 (1990)) fc ft ^> T&S L J£S£{t:£ 
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1 H-NMR (400MHz. CDC1.) 6 ; 1. 46 (s. 6H). 2. 25(s. 3H). 6. 70 (m. 2H). 7. 19(m. 2H) 
2 5 



l-9aax. + /u 7*-^ X JU7 * * > K (5. 5g. 29. 2mnol> t T -b h > 
(4;1il, 58. 4iaol) djJI|&<E>3rft (Bull. Chem. Soc. Jpn. . 58. 19 83- 
1990 (1985)) i:(S,TiSILT, t£!B{t£#l (5.7g, iRi?93%) S-^fSferitt^ 
i LTHfc, 

'H-NMR (400MHz. CDC1 ,) 5 ; 1. 31 (s. 3H). 1. 43 (s. 3H). 1. 82 (s. 3H), 7. 48-7. 56 (m. 3H). 
7. 62-7. 68 (n. 2H) 

(b) 3 - > f- * - 3 - * * 7 * l> >» - 2 - 7" ? y y © 



2, 3 - x # * - 3 - > f- ^ - 2-7ti*XA7^-A7'?/y (0.6gs 
2. 9 oi mo 1) i: *^7 * U v (0. 5g> 5. 8mmol) £ , lilJII^O^ffi (Bull. Chem. 





CH 3 




WO 96/36608 PCT/JP96/01330 

Soc. Jpn.. 59. 457-463 (1986 ) C{EiT«!iLt, t£§E{t&#l (0.3g, 

'H-NMR(400MHz, CDC1 , > 6 ; 1. 12 (s. 6H) , 2. 23 (s. 3H) . 2. 42-2. 46 (m, 2H) . 
3. 70-3. 74 (n. 2H) 
2 6-28 

2, 3-i#4-i/-3-^*-2-7x=A7A7^*y^ * tM^ti 
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1, 4 - i? k Ko-7-if - (4-kKD+i/-4->fA-3-* 

+ V-1 - - ^U) - 4 - * 4- V - 3 , 5, 8-MJ>f + f4>"Jf 



(a) 2" - k K d * •> - 5 ' - > h 4- ■> - 3 ' D74r h 7 w ><0^ 



2' - t K o * >- 5 ' - >h*->T-bH7*/V (50g s 0. 3 inol) © S* * n 
b > * > ( 500 ml) jg&K. *#TT-ij|5B& (70%s 22.8nK 0.36 ool) 

COJ:-5{cLT> tH5<t£#l (48. 5g. ©$76%) £ft?IfelSJI <!: L T<ifto 
; ill - 113°C 

l H-NMR(400MHz. CDC1,) <5 ; 2. 71 (s. 3H). 3. 86 (s. 3H) , 7. 64 (d. J=3. 3Hz. 1H) . 
7. 76 (d. J = 3. 3Hz. 1H). 12. 28 (s. 1H) 

(b) 2-x-f;u-4-> h + ->-6--hD7x/ - /KD£j£ 




CH 3 0 



0 




OCH 3 



O 



OH 




OCH 



OH 
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2 ' — t K o + '/ - 5 ' - > f- + > - 3 ' --hcr-feh7x/y (106. 2g. 
0. 5tnol) iPJif*7i> (5 5. 7g. 0. 76mol ). © -r h y k K o 7 7 :/ (1.51) 
rlfK(C. ?k#TT-? DA+lif JUXf A (52.6mL 0.55 mol ) ^STLt» 

(75.7g> 2.0mol) ©7k (1.21) &&K> 7k#TT' 1. 5B§ Pal A» It T jiST L fc 0 %$> 

7k7kT-ftiPU 9:oT'6Nli (300 ml) £ -5- ntc Joi rt 0 'f#£*ifczl£#]£i1f 

$Lfco SET, &Sg£@£U »6ftfc8l*Hy7'DeAi-f*i^ + 
■# y<om.&fei&T*ViW> Lfco C©«k5JCLT> ^le-ft (63. 3g* JR$64%) # 

&£t£A i L T» fc> ft/Co gfc, jgfft* •> y 7J V>-P* 7 A ? O -7 h ^7 7 ^ - 

( 5 96ft***-*/^ + * V) * C £ ic«k 0, «*5fll£8!i (26. 7g^ iR 

$27%) *«Hi68Ii:LT»6nfc. 
1K£ ; 62~63°C 

'H-NMR (400MHz. CDC1,) 5 ; 1. 24 (t. J = 7. 5Hz. 3H). 2. 73 (q. J = 7. 5Hz. 2H). 3. 81 (s. 3H). 
7. 11 (d. J = 3. 1Hz. 1H). 7. 35 (d. J = 3. 1Hz. 1H). 10. 77 (s. 1H) 
(c) 2, 5 - V > h 4- f - 3 - x * to - h a y -fe* V © 



2-x^;u-4-> h*^-6--ho7*y-^ (10g> 50. 7 mnol) © N, 
N - > * * * AAT; K (100 ml) 7* #T T 60 % 7k & ft * h'Jn 

(2.43g, 60.8 mnol) *fln*.fco 8 £ nfcfi£«|£ES£ ? 5 £Hia£# L 
*ftlc»9fb>** (6. 3mK lOlmmol) f# £ ftfc ffi##5 *50*C T15B3WJ 

flnttLfc 0 £ri>i6JC7k£fln;U ff «i titz Misty} x f- to t-&i tB L W^ffi 




OCH3 



OCH3 



WO 96/36608 PCT/JP96/01330 

mm>z •> >j y » ? a t a •? t- ? y •? 4 - (5 %jnt&x + ^/ <n * y) *§ 

S! L fzo C OJ: ? K Li, $fB{b£$) (10. 7g, JR$10096) ASftfefttf^J t L X 

1 R-NMK (400MHz. CDC1.) <5 ; 1. 24 (t. J = 7. 5Hz. 3H),2. 71 (q. J = 7. 5Hz. 2H). 3. 81 (s. 3H). 
3.8S(s. 3H).7.00(d. J = 3. 3Hz. 1H), 7. 16(d. J = 3. 3Hz. 1H) 

(d) 2,5 - if / h * > - 3 - x f- >\, 7 - V V © 

OCH 3 
OCH 3 

2 , 5 - •>'> h*->-3-if A-hP'Syfy (5. 5g, 26mmol) ©ftifcx -f 
* (100 ml) ?gf£«c, 10K'«* *9 A^jfc (50%^7ko°n, 0. 5g) 
*3!£#l£> 7K^1?fflmT. 7£S3fET12B| ®mftltz 0 5l5&£-<r 7 W . 
i§ L jfgf££®ETT-M L fc 0 CCtoCLT, tgI2<t&#] (5.2g) 

(e) 1, 4-i?k Ko-7-xf A-4-jf+y-S, 5, 8 - h 1/ * h 4- •> - 
2-* / y y*;^:yiif-Aixf AO&S 

CH,0 O 

OCH 3 

COOC 2 H 5 
CH3O " 

2 , 5 - > h * •> - 3 - x -f * 7 x y ( 5. 2g) t if 4- <f a / \- *■ V ft |g i? 
x^;i/X7r^ (7.5gv 34.4mmol) O^o^ + f v (60ml) ? 4 - y 

OS ->T 5 B*M*]JftiI»Lfco f'J*y**5A#D7 
(15%Efti$x -f ,1, v~20%fftf&x * y ) T'ilg 

3»Si! t * t h (E) - K < Z ) - 2- (2, 5 - * * 

1 ~ 7 * - IV ) T i / - 3 - * hr^yf ^I|v!xf AlXf A02lig^i 
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(8.6g, 79%) *>\ ITS £tlfc 0 C O^f vZiS5§«:CDS6^ 

(8.6g* 22. Smmol) © V 7 * - n> x - t- A- (18ml) 250"C T 3 B#F B 1flD& 

L/: 0 ^££T"#JPlrt:& N V iiffri: 7A^o^h^5 7^_ (25 

(3.5g^ JR$46%) tftlfeiggt LTiiftfc, 
Bfc£ ; 125 - 126°C 

'H-NMRUOOMHz.CDCl,) 5 ; 1. 29 (t. J-7. 5Hz. 3H) . 1. 46 (t. J»7. 1Hz. 3H). 

2. 76 (q. J=7. 5Hz. 2H). 3. 85 (s. 3H). 3. 95(s. 3H). 3.98(s. 3H). 4. 50 (q. J = 7. 1Hz. 2H). 

6.42(s.lH).8.91(br.s,lH) 

(f) 7 - x * * - 4 - * * * f > h * •> - 3 , 5, 8 - h !/ * h * ■> - 2 - * J 



1, 4-ft KB-7-a^*-4-* + y- 8, 5, 8-h'J>h*->-2 
- + / 'J yA**y|if ;nxf A (3. 5g^ 10. 4mmol) £ * 'J 9 A ( 3. 6gs 
26mmol) ON, N-?>f***A7i F (30ml) §9^1^ *»TT? 00^ 
* ;n--f ;u (1.6aK 21 mmol) fcfiDX, #&nfcjR6«|* % HSflET? 1 

T|£*U fcl^Ts «ETi:*«84Lfc B }# t> ftfc Bfi 5- f 'J * f » * =? a ? 

h ^7 7 4 - (25«»»x^^/^ + * v) Ti«HLs «K<b&«8 (3.8g, 
^^96%) *J|fetttt1ftt LTflfco 

'H-NMR (400MHz. CDC1,) 5 ; 1. 28 ( t. J-7. 5Hz. 3H) . 1. 44 ( t. J = 7. 1Hz. 3H) , 
2.83(q. J = 7. 5Hz. 2H). 3.66(s.3H). 3. 97 (s. 3H). 4. 00 (s. 3H) . 4. 05 (s. 3H). 
4.48(q. J = 7. 1Hz. 2H). 5. 27 (s. 2H), 6. 74 (s. 1H) 




CH 3 0 OCH2OCH3 



CH 3 0 



-1 01- 
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( g ) 7 -**A>-4-/h + is 5, 8-b<)/b4-->-2-±/ 

'J^A # * •> T ;l/ -f fc K © 



7-x^yl,-4-^h + 5/>h + >- 3, 5, 8 - FJ ^4^-2- + / U 
y*;l/t:>|[if ;H7f A (3.8g. lOranol) (50ml) f^Kx 

ffSIST. -78°CT-, TK&ffciM V 7**7* I- 0 AO0. 93M^*"* Xjg 
% (21. 5mU ZOniiol) tjD'*.* fi 6 ftfc ££g| £ [eJfigT 10£Mtt$ L fco KIS 
»C, S096#7jc> * J -to (4 ml) *U>o < OSSTL. 31 lc, s? * u a * ? y t 

no**;/ (50ml) &f£lc N -Rffc^ytf:/ (5.0g) fcJniU £> ft ig £ ®| * 

t> *1fc5£S£ •> 'J * Y/U* 5 A ? a -7 h ^5 7 ^ _ (20%ftifx * yU/'s*-* 
-C«S!Lfco COiotcLT, «E4t£ttl (2.43g. 72%) 
i LTff t>n/c 0 
Hj& ; 84~86t 

'H-NMR (400MHz. CDC1 ,) <5 ; 1. 30 (t. J = 7. 5Hz. 3H). 2. 85 (q, J = 7. SHz. 2H). 3. 67 (s. 3H). 
3. 98 (s. 3H). 3. 99 (s. SH). 4.08(s. 3H). 5. 29(s.2H). 6. 81 (s. 1H). 10. 29 (s. 1H) 
(h) 1, KD-7-lf A-2- (4-t Fo+i/-4-/f «--3- 

it + v-l-fy-fiA) - 4- **v-3, 5, 8-H/h*J-+y'jy« 
6 tic 




CH 3 0 




CH3O o 



WO 96/36608 PCT/JP96/01330 

7-x?Jl>-4-/h*->/h*i'-3, 5, 8-h'J>h*->-2-*/y 
vh i/T^r' t K (l. 68g, Smmol > i3-k kd + '/- 3 - >f ^,_ 2 - 

V'9 / V (1. Og, 9.8 mmol) ;u (25ml) &® (C^ 7k&{b DfJAl* 

(0.21g, 5mnoI) fcflQ*.* *f £ tlfc £ SO- 60°C T* 1 B#F B 1fiQ& L fc e S 

JSS^IS* T-#£PL*:&, ^ttKft&x-f ^<t7]<£flD;L*:c Wl$*§£#ffiU 
ISf0^^7KT^^ Lfco C©ftl$x**igj£<c x i N jg& ( 6llll ) $.Jo^ N 

ftTtg^sgSTio^fim i* 0 static. 1 N#Kft* mj •> 

(6 ml) SrflO*, g K 4>fi © SSfD^KTK* * H <) <7 A 7k?g©£ flD * fc 0 W&*§£ 

<s*-*V) T»»Lfc 0 C © «fc 5 IC L T, »fettttei*J»6nA:o C*l*iMV 
7* a t'^i-fA^^gltJtKiia^ t§!3fl:£8!l (1.34g, JR$ 71%) 

teg, ; 120— 122°C 

'H-NMR (400MHz. CD,0D) «5 ; 1. 29 (t. J = 7. 5H.2. 3H). 1. 52 (s. 6H). 2. 45 (s. 3H). 
2.82(q. J = 7.5Hz. 2H).4.07(s. 3H).4. 12 (s. 3H), 6. S3(s. 1H) . 7. 87 (d. J-15. 1Hz. 1H) . 
8.24(d. J = 15. 1Hz. 1H) 

1, 4 - * t K o - 7 , 8-^>-f;W-2 - (4-tKa+->-4-y^^- 
S-^ + V- l- 'OfiA) - 5- > h*>-3 - ( 2 - > f> 4- •> x h * •> ) 
-4-**v* / ^ 
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(a) 3, 4 - <s / f to - 5 - - V o 7 - v - ;i/©£j& 




OCH 3 



N0 2 



3, 4-'^f*-5-il'D7i/-;P (23g^ 138mmol > © N, N - e J * * 
to* i K ( 500 ml) gfiT% 'J 9 A (24g, 184mmol) t 3 

9ft*** (25g, 176nol) £7JD*.7t 0 »$>tlfc«£«l*KiaST?2B*HKJ$U 
*©»s 7K ( 500 ml) Sr-S-ttKUDxfco ft 6 ft fc fi^ft £ ft® x + JUT' M & L fco 

£S4L% totiTt^rl^r > y * y** ? a * D v h tr ? y 4 - ( 5 %wtWcx.? 

+ rmWlltZc :<Di?ELT, mZlt£®l (23. 8g, »96%) # 

Hj& ; 48~50°C 

'H-NMR (400MHz. CDC1.) 6 ; 2. 29 (s. 3H), 2.33(s. 3H). 3. 81 (s. 3H). 
6. 94 (d. J = 2. 8Hz. 1H). 7. 13(d. J = 2. 8Hz. 1H) 

(b) 7, 8-S?J l **-5-J'h + £'-3 - ( 2 - * h * •> x h 4- •>) - 4 - > 

h * > / v * •> - 2 - * y y y * a- # * t f t k © 



N CHO 

* *■** o > h * •>* i * * i * r to (gtii 01 1 © (e) ) ©ftfr t) fc* * If 

o> i-*i'S|[i;jf ;nxf;^fflufcci £l*HiHS6#| l © (d) - 

(g) t |5jt$©#£T'> 3, 4 - s?> +*- 5 - - h d r - y -;i/5r*n.g U t£?2 

ffij& ; 66~67°C 

'H-NMR (400MHz. CDC1 ,) 5 ; 2. 49 (s. 3H). 2. 70 (s. 3H). 3. 41 (s. 3H). 3. 65 (s. 3H). 
3. 78 (m. 2H), 3. 98 (s. 3H). 4. 28 (m. 2H). 5. 32 (s. 2H). 6. 82 (s. 1H). 10. 36 (s. 1H) 




-IDS- 
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(c) 7, B-i?Jl+*V-2 - (4-hKo+i/-4-^fA-3-*4V-l- 
7- ->\>) - 5 - * b * •> - 3 - ( 2 - h * v- x h * > ) - 4 - > h * -V ^ 



7. B-0/**-B- / h * ^ - 3 - (2-)> + - 4 - > 

h * *s / V is - 2 - * / *) v ii >v X ± i/ 7 fr? t K (200 nig, 0.57 mmol ) t 
3 - t K a + - 3-^Ji'-2-^^/> (70mg> 0. 69wnol) & * 9 J — 
( 5 ml) - x h 5 t K o 7 7 ^ ( 5 ml) *«K % *R{b !) f J A 1 TKfD^ (48mg. 
l.Hmmol) £fl0*, $ 6n^a^^*50~60*CT30^RfljDjft Lfco KlS&SrMS 

£ U ^ Z>tl1z&&£ •> ') ij ¥ fri: ? A ? a ■? \. 7 ~7 4 - (2Q%mWLx* A> / 
7) T'ifliJLfco COiiCLt, ffilSfc&ftl (190mg. W 77%) £ « 

tt£ ; 93~95°C 

' H-NMR (400MHz. CDCl ,) 5 ; 1. 53 (s. 6H) . 2. 47 (s. 3H). 2. 67 (s. SB). .3. 45 (s. 3H). 
3. 63 (s. 3H). 3. 72 (m. 2H). 3. 96 (s. 3H). 4. 12 (s. 1H). 4. 28 (m. 2H). 5. 26 (s. 2H). 
6. 72 (s. 1H). 7. 86 (d. J = 15. 4Hz. 1H) . 8. 39 (d. J = 15.4Hz. 1H) 

(d) 1, 4 - i7 t K a - 7 , 8-S?7»-f^-2 - (4 - t Kd + f - 4 - > f 
vl/ - 3 - * 4- V - 1 - -< > x - vl/) - 5 - > h * •> - 3 - ( 2 - > t- + •> x h + 
•>) - 4 - * * v * / V y<D&$i, 





-lit- 
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7 , 8 - is / ? to - 2 - (4-tKo*->-4-^f*-3-* + y- l- '< 
y -r .=. ,1,) - 5- y f.4-.>_ 3 _ (2-> I- * •> x h 4- •> ) - 4 - ^ h 4- •> > h 

* •> + / y ^ (480ng, 1. lmaol) ffl^if * <15ml) jgjglc, iNHI(lil) 

£fln*., »*tifc8£8i*MT3oaiia«#ifc, RJEiKic, i N*Bffc* h y 

*^7k7§?£ (1ml) »6*lfcfi^«|*ft»x*^T?Jl!jtfiLfco WIS 

COct^ItLTs tS!Eft£#l ( 380mg, JR$ 88%) tfftfegfi £ L T*# £ tl^o 
I 97— 98°C 

'H-NMR (400MHz. CDC1 , ) 8 ; 1. 53(s.6H). 2. 45 (s, 3H). 2. 64 (s. 3H). 3. 48 (s. 3H). 
3- 76 (m. 2H). 4. 05 (s, 3H). 4. 14 (s. 1H). 4. 27(n.2H). 7.85(d. J = 15.4Hz, 1H). 
8. 38(d. J = 1 5 . 4Hz. 1H). 9. 83(s. 1H) 
HS£0<l 3 

1, 4-?t Kb-5-7**b-2 - (4-t Ko + «/-4-/f *-3- 

* + V- l - ^yf-iO - 4- Jf + V- 3, 7, 8 - h >) * * A> 4- / y V 



F 6 




3 . 4 - 'y > ? 5 - - I- c 7 - 'J y (167g, 1. Omol) zgifiB (11) 
KIM*., n t>ftfc3l£#l£70~80 e CT30£|y!$# Lfco U *n 

ic§i5SS^ Mjn (76g. 1.1 nol) 7 1C£lTTjDifco ?f iiitziS.^ 

-(on- 
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■5"©zlo$)£iltii U L-fco 7j<. ^/-^Sc/i-f 

SfiLfco COWa^^v (11) KgtflU 
Ltt#£x »&ttfc!»»«*2oaifflj!n»a»Lfco KEffi -tnic-^ 

A L /to SET, *J!*8iLT»i<ifcai^ f 'J * *** z> y >f 

57*- (10%Rg[ifV^+*>) TUSILfco C©«fc?lcLT, ft IB ft 6 
« (62g> g« 37%) #ttJtfettft«!& LTfc£ftfc 0 

1 H-NMR (400MHz. CDC1.) 5 ; 2. 34 (s. 3H). 2. 37 (s. 3H). 7. 12 (dd. J=3. 6Hz.8. 0Hz. 1H). 
7. 34(dd. J = 3. 6Hz. 8. 0Hz. 1H) 

(b) 1, 4-^kKa-5-7,V*o-2-(4-fcKo4-v'-4-.*f : -;U- 
3-**y- 1- f- =■*).- 4 -* *y - Z , 7, 8 - Ml ^ f !l ^ 

©£i& 



F O 




* a y h* ->§j£tt 5?xf ASXf A (fgffiffl 1 © (e) ) ©ftfc 0 C * * if 
u-fu \£* y|{?if*«fAS(|H»fc:t0^(i % H8S0>Jl <D(d)-(g)Stf 
3SJSW2 ©(c)- (d) £H«©:&ffiT, 2, 3-^^f*-5-7**Biho'< 

KjA ; > 2 50°c 

' H-NMR (400 MHz. DMSO-d s ) 5 ; 1. 29 (s. 6H). 2. 06 (s. 3H). 2. 34 (s. 3H). 2. 36 (s. 3H). 
5. 56 (s. 1H). 6. 86 (d. JM3. 2Hz. 1H). 7. 49 (d. J = l 6.0Hz. 1H). 7. 68 (d. J = 1 6. 0Hz. 1H). 
9.79(br.s. 1H) 
X ft 0*4 

1. 4 - if t K d - 5 , 8-v?>h4-->-2-(4-tKn4->-4->^ 
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* - 3 - * * V - 1 - ~i y? - - 3 - * T Jl, - 7 - * * >v jj ju ,< * j ju - 
4 - * * y * / >) > 



CH,0 0 




CH3HNOC 

CH36 H 0 

(a) 2, 5 - * h * 3 - - h o5.§,§ge©^^ 

OCH3 




HOOC ^ ^N0 2 
OCH3 

2, 5 - h 3 -- h a*<y XTJUy-'t K <2.0g, 9.5 rnmol) © t - 

7? jut A3 (20ml) &»|C. MST's 2 - / * 2 -7? s ( 5 mU 47 
nifliol) % 'J y^"*^ h 'J CAZ^Kfn^I (4.4gx 28ramol) 7j<®& (30ml) & tf 
II^SthHA (2. 6g N 28mmol) (20ml) £fiO;Lfco t> ft zl £ #| 

*HMT4i»iB|j|ftLfc*, RB»ic»K* S&TKBEft^* hoa 

fttHLfco ^* •>-> ATtg**» ?SET(c?§Jg^ai L/Co 

C0*5fc L T, (1.83g> JR$85X) #$it &JiA£ LTiitlfc, 

'H-NMR(400MHz. DMS0-d«) <5 ; 3. 80(s. 3H) . 3. 81 (s. 3H) . 7. 49(d. J = 3. 6Hz. 1H). 
7. 64 (d. J=3. 6Hz. 1H) 

(b) 2 , 5 - is t b 4- •> - 3 - > f- JU ii )\, /<* 4 A, r. y. a ~c y j£ y © Agg 

OCH3 




CH3HNOC f ^N0 2 
' OCH3 
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2, 5-*>h*->-3--K o£.SlFl& (1.83g^ 8mmol) ©i?^ao>^y 
(20ral) it&fc, MS ICT, N-if *-N' - 3-^f*Ti;7'ot'** 
5? <f i Ktg&Jg ( 1. 84gs 9. 6mtnol) % 1 - t K n 4- •> ^ > V h »J r '/ - iu 
(1.42gs 10. Smrao 1 > f A7 5 v (40%^ ? / -*JgjflU 0.9ml) £2l0;t/Co 

i/IJ*yA*7A?D7h^77< - ( 1 % > * / - vl// i? 9 a a / ? y) Tiff 
£! Lfco C©<t ? IC LT, l£SE{fc£#l (0. 6g^ 1R$31%) **&fe*±ili: lTi# t> 

1 H-NMR (400MHz. CDC1 ,) 5 ; 3. 05 (d. J=8. 0Hz. 3H) . 3. 87 (s. 3H). 3. 90 (s. 3H). 
7. 25 (d. J = 3. 6Hz, 1H). 7. 50(br. s. 1H). 7. 80(d. J = 3. 6Hz. 1H) 

(c) 1 , 4-?tKB-5, 8-^/ f + i/-2 - (4-tKo*->-4-/f 
;u - 3 - # * y - 1 - ^ 's 7- - >\> ) - 3- ;«f-/i'-7->f- 
4 - * * y * / V ^©^JSK 



# o > h*'/S8i?if*su* (ftt&ffl 1 © (e)) <Dftfc0fc**ir 
oy'D e* y»j?xf Aixf Aiffl^fcciH'^li, HJfe^l l ©(d)- (g)Sa' 
!USW2©(c)-(d)&Rlti©£ffiT* 2, 5-J>> h + - >f **'*'<« 

4 *s h a ^ y-fe' y $ I© # M g 1" 5 C i IC «t 9 , ffilE<;b&$l£ft&l3 A i L T f# 
/Co 

154* ; 93— 94°C 

'H-NMR (400MHz. CDC I » ) 5:1. 52 (s. 6H). 3. 80 (d. J=4. 8Hz. 3H).4.03(s. 3H). 

4. 14 (s. 3H). 4. 22 (s. 3H). 7. 56 (s. 1H). 7. 84 (d. J = 16. 0Hz. 1H). 8. 29 (d. J = l 6.0Hz. 1H). 

8. 34(br. s. 1H). 9. 88(s. 1H) 




CH 3 0 o 



WO 96/36608 PCT/JP96/01330 

Hits 01 5 



1, 4-v J tKD-2 - (4-tKo*S/-4->fA-3-**V-l-'< 
y-r-ju) - 7- (2-> h * •> x h * •> ) > f *- 3 - > f 4 - * + V * 




OCH 3 



2, h4">-3- = I'Dty^T/i-f't K ( 6 . 0 g ^ 2 8. 4 0 1 > © > ? 

/ - * (60ml) *»lc % *#TT7K£fb* <7&* MJ <7 A (750ng> 19. 8 nmol) 

ffcjtgLfco SETT-rgil^a* U f# S> *i7t&g£ N, N-s»f***i7i 
K (50ml) !CjfH?Lfco ?#^.nfc?g^lC x ?K^TT60%7KSgft^ h 'J "7 A" (1. 36 
g, 34 mmo!) £JjO;LrCo £ «s> tl » «■ p| S flE "C 5 »|ffl«l$ L *tt£C, 
2 - 7' d * x -f >b > ^ A, x - -r ;U (3.3mL 34 mmol) £flQ;U Z tl tz M & ®\ t 



WO 96/36608 PCT/JP96/01330 

'H-NMR(400Mz. CDCI.) <5 ; 3. 41 (s. 3H). 3. 61 (m, 2H).3. 70 <m. 2H). 3.84(s. 3H). 
3.87(5. 3H>. 4. 65 (s. 2H). 7. 28 (d. J = 3. 3Hz. 1H). 7. 30 (d. J = 3. 3Hz. 1H) 
(b) 1, 4-fbKn-2 - (4-tKD + ^-4-/f A-3-i + y- i- 
"yfi*) - 7- (2-^ h 4- •> x h + i/ ) / ^/i/-3->f-/U-4-**V 




3 ©(b) trnmo^mx-mm-t 1 mizitswi&m&mikt utfi^nfc, 

Hi* ; 109— UO'C 

'H-NMRUOOMHz.CDCl,) 5 ; 1. 52 (s. 6H). 2. 45 (s. 3H> . 3. 41 (s. 3H). 3. 61 (m. 2H) . 
3. 70 (a. 2H). 4. 0S(s. 1H). 4.08(s, 3H). 4. 13 (s. 3H). 4. 81 (s. 2H). 6. 95 (s. 1H). 
7.86(d. J = 15. 2Hz. 1H). 8. 23 (d. J = 15. 2Hz. lH).10.06(s. 1H) 
Slt6W6-119 

ffl^s mot i © (e) - (h)t mm<D^mx'. zti^zmix&m-? xu. n 

mm l o(e)-(g)StfH!fi«2 0(c)-(d)tH80jfiS-f«a:«ilt5C tcJ; 9> 
c*ttS4££{c!i, ^©itigig kiBIElfco 
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1, 4- ( /tFD-2- (4-t Fo*i/-4->f A-3-**y-l-'< 



(a) 8 - ( 1 , 1 - ^ f- ^ x -f ^1/ ) v 5 > f- •> ij ;i/ ^ + •> ^ f- ;U - 4 - > (• 4- 

OCH 2 OCH 3 



SftTias-rs c i ic «t o % oueft&Ei tit lt» 

'H-NMR(400MHz.CDCl s )<5 ; 0. 16(s.6H). 1.00(s. 9H). 1. 46 (t. J = 7. 1Hz. 3H). 

2. 52 (s. 3H). 3. 67 (s, 3H) . 4. 50 (q. J=7. lHz.3H). 5. 22 (s. 2H). 5. 42(s.2H). 7.59(11. 1H). 

7. 87 (m. 1H). 7. 94(m. 

(b) 8-t K a + ■/ i f- n, ■- 4 - / b * •> * b*>-3-/?-j],-2-* / ') s 



o 



CH30 






OCH 2 OCH 3 



HO' 
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8 - ( 1 . 1 - & > A> x f- ;u ) * > f- ;u # 4- •> * f- - 4 - / b 4- 

•>> - 3 - >f A - 2 - + / !J ^ * A.f ;PxxfA (15gs 35.7 

mmol) <Dt t- ? t P b y ? y (180 ml) iili:. gfifilT* 7 yffcr h 5- n - 
^*7^t;9i (l.OMx h 5 t Ko 7 5 vjgjfc, 39mU 39mmol) £flO;U 'f# 

£f£fc]dlg7j<T'&#&, &7fcfiS&^*'* •> S ^Tg$L/c 0 ®ETlcjgig£S* 

*t£«! (10.3g> 94%) iilfefSSHtil^fto 

IK* ; 84~86°C 

, H-NMR(400MHz.CDCl ) ) 6 ; 1. 46 (t. J = 7. 1Hz. 3H). 2. 59 (s. 3H), 3. 67 (s. 3H). 

4. 48 (q. J = 7. 1 Hz. 2H). 5. 16 (s. 2H). 5. 24 (s. 2H). 7. 5 6-7. 51 (m. 2H). 8. 01 <m, 1H) 

(c) 4 - > h + ->y h*'>-8-> ^- 2- + / 'J >A 



8-k K d 4- U / * J\> - 4 - * h*->-3-^f7U-2-4-/'Jy* 
A.fy|if ;nxf a ( 1. Ogs 3. 28mmol ) ON, N-'/>f **AA75 K 
< 1 Oral ) &tt(C« 7K^TT60%7j<^{t^ h 9 A (0. 16g> 4mmol) *jD*fc 0 
t>tltLm.£®}*:®i&mX' 5 £Hif#Lfc», *ft<c 3 $<fcy (0.24»K 3.86 
ramol) SjDi» » £ftfcffl£ttl£» IfiiTffSB* att^SlC 1 ttMffft L/c 0 

>) THKL-fco CO«t7i:LT, «ffifb68j (0.44gx 42 96) # fia ft ft g, t 
LI Pfjftt, 




OCH 2 OCH 3 



CH 3 0 
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'H-NMRUOOMHz.CDCl.) 5 ; 1. 46 (t. J = 7. 1Hz. 3H) . 2. S3 (s. 3H) . 3. 57 (s. 3H) . 

3. 67 (s. 3H). 4. 48<q. J=7. 1Hz. 2H) . 5. 18(s.2H). 5. 22 (s. 2H) . 7. 59 (m. 1H) . 7. 80 (■. 1H) . 

7. 99 (m. 1H) 

(d) 1, 4-'/tFo-2- (4-tKn*.>-4-^f*-3-* + V-l- 



.fvixf ;n^f fg&flli© (i)StfS>M 2 © (c)-(d) £ EU$©££T 
It* ; 168- 169*C 

1 H-NMR (400MHz. CDC1,) «5 J 1.51 (s, 6H). 2. 27 (s. 3H). 3. 49 (s. 3H). 3. 96 (s. 1H). 
4. 81 (s. 2H). 7. 07 (d. J = 15. 9Hz. 1H). 7. 24 (nt. 1H). 7. 38 (m. 1H). 7. 96 (d. J=15. 9Hz. 1H). 
8. 29 (m. 1H). 10. 00 (br. s. 1H) 
HS£ 01121 

1, Fb-3, 8-^^fA-2 - (4-tKo + ->-4->f^- 
3 - * * 7 - 1 - 7 - > - 4- ** y* / 'J > 



3 - ( 1 , 1 --^f;nf ;p) f i; + f a - 2 - > f 
-yf* % HJS0I12O i[5|^©^STtog-f 5 is «Kfb68l*«*fetSJl£ LT 

S4£. ; 179~ 180°C 



O 




o 




-1*1- 
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'H-NMR(400MHz.D.MSO-d.) 6 ; l. 33(s. 6H). 2. 13(s. 3H). 2. 47(s. 3H). 3. 17 (s. 3H). 
4. 54 (s. 2H). 7. 29 (d. J = 8. 3Hz. 1H) . 7. 40(d. J = 16. 3Hz. 1H). 7. 80 (d. J = 16. 3Hz. 1H). 
7. 94 (d. J=8. 3Hz. 1H). 10. 00(br. s. 1H) 

1, 4 - * t K a - 5 , 8-'^ h*v--2 - (4-t Ko*i/-4->f 

;u - 3 - * * V - 1 t>r-;U) - 7- ( 1 - > 1-4-i/ifA) - 3 - > f- 

ji»-4-*4y*/!|y 



2, 5-^>h*'>-3-(l-(l, 1 - 5? > f- * x ^ * ) i? > ^ ;l/ > ;u 
r^'j:/£ % ££91120 tl^lcjatililtSi, ffi!B<i:&«i 

; 155- 156°C 

'H-NMR (400MHz. CDC1,) 6:1. 47 (d. J =6. 4Hz. 3H). 1. 52 (s. 6H). 2. 45 (s. 3H). 
3. 27 (s. 3H).4.'06(s. 1H) .4.09 (s. 3H), 4. 14 (s. 3H). 5. 00 (q. J = 6. 4Hz. 1H). 
6.85(s. 1H). 7. 87 (d. J = 14. 9Hz. 1H) . 8. 23 (d. J = 14. 9Hz. 1H) . 10. 07 (s. 1H) 

1, 4-v?hKo-2 - (4-kKD4-i/-4-/fA-3-*4-V-l-'< 
y f- =. jv ) - 8 - t KD+v^f^-3->f A -4-tf + y*/' ijy 



CH 3 0 



O 




0 



WO 96/36608 PCT/JP96/01330 

(a) 8 - ( 1 , l - */ / * A> x -f ju) i? jt + » y y ,\, t + j, > ^ jV _ 4 _ y h - 




OCH 2 OCH 3 



CHO 



^fDyof^l^if/nxfA^M, £ttf»] 1 ©(e)- (g)£HJt$0 
; 67- 68'C 

'H-NMR(400MHz,CDCl,)(5 ; 0. 19(s.6H), 1. 01 (s, 9H) . 2. 72 (s, 3H) . 3. 68 (s. 3H) . 

5. 49 (s. 2H). 7. 68 (m. 1H). 7. 92 (m. 1H). 7. 99(m. 1H). 10. 27(s. 1H) 

<b) 1, 4-*kKo-2 - (4-tFB4j^-4-yf*-8-* + y- i- 



o 




8 - ( 1 , l-'^f ;Hf A) -y / ^ ;U > 'J >»U * * > / f- JU - 4 - / [. 4. 

•> > h * •> - 3 - * 9 ji< - 2 - * / 'J v i] ju * •> r * f t K £ % HSfcflJ 2 © 
(c)- (d)RL<£JS0|l2O 0(b)£|5jjf O^a-c-JiMJil- 5 c t IC«fc 0. tllE-ft^ 

flt.& ; 19 2- 193°C (#8?) 

'H-NMR (400MHz. D.MS0-d.) 5 ; 1. 29 (S. 6H). 2. 15(s. 3H). 4. 96(s. 2H). 5. 61(br. s. 1H). 
7. 24 (m. 1H).7. 51 (d. J = 1 6 . 1Hz. 1H). 7. 56 (m. 1H). 7. 76 (d. J = 1 6. 1Hz. 1H). 



WO 96/36608 PCT/JP96/01330 

8.01(m. 1H). 10. 60(br. s. 1H) 
ft«fe«*]124 

1, 4 - 5? t K o - 3 , 8--^>=f^-2 - (4-t Kn + i--4->f *- 
3 - * * V - 1 :yf - - 7- t Ko+i/>f ;i,-4-^ + y + / ijy 



0 




3 - ( 1 , 1 - * * -f x ^ * ) i? > f- /|/ i/ ij yi/ # 4 i, jt f- jv - 2 - / f- >\> 7 
»& ; 109- 110°C (#«¥) 

'H-NMR (400MHz. DMSO-d.) 6 ; 1. 30 (s. 6H). 2. 13 (s. 3H). 2. 44 (s. 3H).4. 62 (s. 2H). 
7. 37 (d. J = 8. 3Hz, 1H). 7. 53 (d. J = 16. 1Hz. 1H). 7. 73 (d. J = 16. 1Hz. 1H). 
7. 94(d. J = 8. 3Hz. 1H). 9. 99(br. s. 1H) 

1, 4 - <s t K o - 5 , 8-S?> KJ»-7 - (1 - t 'Ko+'/if *) - 
2 - (4 - t Fo + '>-4-^f A-3 - * + V- 1 - ^yf-*) - 3 - > -f 
A-4-**'/*/ l P 




2 . 5 - -y t V * •> - 3 - C 1 - ( 1 , 1 - 5? * f- ^ x ^ ) * f- n> > y ^ 
7-'j^, HM123 i(5l«l©^ST-^S1-S <!:, SgE.-ft&ISl 

BJ'S. ; 150- 15TC 

"Iff' 



WO 96/36608 PCT/JP96/01330 

'H-NMR(400MHz.CDCl,) 5 ; 1. 52 (s. 6H) . 1 . 53 (d. J=4. 0Hz. 3H) . 2. 44 (s. 3H) . 
2. 6 6(m. 1H). 4. 04 (s. 3H). 4. 07 (s. 1H) . 4. 1 4 (s. 3H). 5. 4 3 (in. 1H). 6. 84 (s. 1H). 
7.87(d. J = 14. 9Hz. 1H). 8. 21 (d. J = 14. 9Hz. 1H). 10.01 (s. 1H) 
f£Ml26 

1, 4 - V t K o - 5 f 8-^ - (4 - t Ko* f - 4 - > f 

» - 3 - t 4- v - 1 - r =■ J\>) ~3-/f-JU-7- ( 3 - * >\> * 'J / - 1 - 
-f d f *) -4-**y*/i/ y Jgjgjg 




OCH 3 

2, 5 - l-*v'-3--ho'5yX7A?k K (18. 7 g > 88.6 mmol) © 
V 9 u u * 9 y ( 1 50 m 1 ) 7§ f£ <£ > H*i f !• ij 7*^*7* X 

7 * 7 y (33. 9g^ 97. 3 mmol) £ HQ*.. % <i> ft rl& £ MS T 12B# Mftft L /c c 
®E Til U ?#£ft/cg2t£ H*y**B7^?7^ - (20%glP 

(23. 6gs JK l?S 95%) *>\ gfe&Hi LT'linfco 
'H-N.MR (400MHz. CDCU) 

(E ft) <5 ; 1.36(t.J=7.2Hz.3H).3.86(s.3H).3.89(s.3H).4.29(q.J = 7.2Hz.2H). 
6. 51 (d. J = 1 6. 4Hz. 1H). 7. 29 (d. J = 3. 2Hz. 1H), 7. 36 (d. J = 3. 2Hz. 1H). 
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7. 89(d. J=16. 4Hz. 1H) 

(Z ft) 6 ; 1. 22(t. J = 7. 2Hz. 3H). 3. 83(s. 3H), 3. 84(s. 3H). 4. 16(q. J=7. 2Hz. 2H). 
6. 15(d. J=12. 4Hz. 1H). 7. 09 (d. J = 1 2. 4Hz. 1H). 7. 32 (d. J = 3. 2Hz. 1H). 
7. 34 (d. J=3. 2HZ. 1H) 

(b) 1 . 4 - * h * ■> - 2 - ( 3 - ( 1 , l-t?/+*aL + A,)t?j+*tsy 
jh* 4- is - 1 - y a ^ - Jl/ ) - 6 - - h o f& 



3 - (2, 5 - is / h*f-3-il-B7i;A) - 2 -^o'O'lEif ;n 
7 r A- (7. Og, 24. 9ramol) Of KD75 v (120 ml) jg&C g?£S?fflfl 

T» OtKT, *Mv^-f 77"? AT^Un (1. 5M h Ax 37. lmL 

SS.7mmol) =£Sax^ 0 » 6 *lfcS6tt«r BISKl? 6 £ W!t# L fcflL Efi>&ic50 
96£*>*/-A (6ml) SflDx^o EC ftKx^A-eftRfik, * ft <C * 7 4 
hSrttl^ f*&n*:a6ft*MT2B*|||]»#t,*:o iSfl £ * jgi® L , isSi££*i 
f*AT|£»Lfco *ETfttIti*L, Sfe^JI (5.9g) £i# 
fco Ji'injtJSS (2.9g) s -f 5 jf '/ — )V (l.Ogs 14.7mmol) K. Zf t - A 
> f- ^ ? o d is 7 ^ ( 2. 0g> 13. 3mraol) ON, N-^f A**^7S K (50ml) 
fgfSS-s IiST-3 B#Fb18£# Lfc„ 'fi t»ti^Sir»iS«c N 7K ; £-tt]is 'fH£ttfcSS#) 

(10%Mxf*/-s*ty) TffiHLfco ;oi7CLT, *!.§B{t&#)0 Eft 
RtfZ ftOfi&tt (4.2gs JR$97%) ifeiMHT'dbn/:, 
l H-NMR(400MH2. CDCU) 

(E ft) 5 ; 0.12(s.6H).0.95(s.9H).3.83(s.3H).3.84(s.3H).4.39(m.2H). 
6. 36 (m, 1H), 6. 87 (m. 1H). 7. 19(n. 1H). 7. 2 Km. 2H) 




OCH3 



OCH3 



-I if fe 



WO 96/36608 PCT/JP96/01330 

(Z ft) <S ; 0.05<s.6H),0.88(s.9H).3.81(s.3H).3.83<s.3H).4.11(n. 2H). 
6.01(m. 1H). 6. 58 (m. 1H). 6. 97 (a. 1H>. 7. 21 (n, 1H) 

(c) 5 , 8-';> f + - (3 - (1, 1 - i^/f *if A) i? > f - /!/ •> 'J 

i^+^-l-ynt'*) - 4- > h + h+->-3-^f L ^+/';v-2- 




COOC 2 H 5 



1 , 4 - V s > h * •> - 2 - C 3 - ( 1 , 1 - 'J / f- JUx. * )V ) V / j\, •> *) to 

f Aixf/^S^t, HJSffl 1 ©(d)- (f)i:|5]$©£7£T-4ag1- 5 £ x ^§5^ 

1 H-NMR (400MHz. CDC1,) S ; 0. 07 (s. 6H). 0. 92 (s. 9H), 1. 44 (t. J = 7. 1Hz. 3H). 
1. 88 (m. 2H). 2. 54 (s. 3H). 2. 85 (m. 2H), 3. 64 (s. 3H). 3. 69 (n. 2H). 3. 94 (s. 3H), 
4.05(s. 3H),4. 47 (q. J = 7. 1Hz. 2H). 5. 13 (s. 2H). 6. 75 (s. 1H) 

(d) 5, 8-^>h*->-7-(3-tKn+->-l-7*oh-^)-4->h* 
•> / h*->-3->f-^-2-4- / y ii n> * v Wl * f- j\, x. x -r ;KD £ Jjfc 



CH 3 0 OCH 2 OCH 3 




COOC2H5 



CH3O 



5 . 8 - * / h * •> - 7 - ( 3 - ( 1 , 1 - 'J / f- >\> x f- ^ ) i? / ?■ tu •> i) >\> 
* 4- > - 1 - y'c fjv) - 4 - / b * : s / h*->-3->-f^*/yv-2-* 

HSfeCTl20©(b)<t[5]^©^-Sx-iaS-9-S <!:> SIB^t 

-If')- 
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HA ; 80- 83'C 

1 H-NMR (400MHz, CDC1,) 6 ; 1. 44 (t, J = 7. 1Hz. 3H). 1. 91 (m. 2H). 2. 20 (m. 1H), 
2. 55 (s. 3H).2. 91 (t. J=7. 3Hz. 2H), 3. 58 <m. 2H). 3. 64 (s. 3H). 3. 94 (s. 3H). 
4.09(s. 3H).4.47(q. J = 7. 1HZ.2H), 5. 13(s.2H). 6.7l(s. 1H) 

(e) 4 - *« > 5? A * * f / h 4- •> - 5 , 8 - ^ * h4-«>-3-;»-fA-7- 
( 3 - '* A * 'J / - 1 - 7' a t* A ) - 2-*/'JyAA*y|[if;nxf*0 



5, 8-i^>h + f-'7- ( 3 - b K o * > y - i - -f u f A) - 4 - > h * i/ 
/ b 4- •> - 3 - / f- A - 2 - 4- y 'J V * A # V gf x f- A a * f - >v ( 2 . 0 g , 5.06 
mmol) i MJif AT J x (0. 91mK 6. 53tnmol) Ov'^oB^^y (25ml) 
JC N *14TT*ft^^**i* (0.46iK S. 94moI) 5-nSTLfc 0 Wbtltz 
nSWlt. HflSTi«H!l#Lfc, toft, KSifcicftffix* Afcflo*, *ft 

^tlfcSS^ f h 7 k Ko 7 7 V (25ml) i:@)SIU * 0j§f£(C> * A * y 
(1. 3mU 14. 9 Bmol) tteJKSO 3 f <tr h 5 x -f AT y t - 9 A5-JD^. N f# £ 
ftfciR&tt*: 5.5B#P^SD|SiSfiftLfco SlSSS* L , Jt£fifK' ttft * 

StETKiSllt L tz 0 if h tifc^S N, N-f^f a*a/»7 5 K (10il) c 
iSAI U toigjfctc, *^Ti\ kS* 'Jn (i.7g. 12.3hoI) b^Wtol 
v a / f A / * A x - f A ( 1. 6g, 10. 2mmol) <fc *flD*.fco *#TT 3 Bffls ft 

il^ai L/: 0 'f# £ > '} ii Y to* ? A 9 a \. ? ? y 4 - (jfii 

*a~ D,5X7>*sT/H8jf*) T*|gjL/Co :s^i:LT, WE 4*1:6 




CH 3 0 



WO 96/36608 PCI7JP96/01330 

® (0. 9g. JR^33*0 ii Hferitt^i LTiliftt, 

'H-MMR (400MHz. CDC1.) 5 ; 1. 44 (t. J=7. 1Hz. 2H)..l. 87 (b. 2H). 2. 41-2. 48 (id. 6H). 
2. 83 (m. 2H). 3. 73 (in. 4H)'. 3. 92 (s. 3H). 4. 07(s. 3H). 4. 47 (q. J = 7. 1Hz. 2H), 
4. 90 (s. 2H),5. 27 (s. 2H). 6. 74 (s. 1H). 7. 31-7. 36 (m. 5H) 

(f) 1. 4 - 9 t Y 0 - 5 , 8-^h*i'-2 - (4-kFn*->-4-/f 
>\>- 3 - * V - 1 - -t>-r-;U) - 3- >-fvu-7 - ( 3 - * * * 'j / - 1 - 
7*0 f;i/) -4-**y*/y v 




4 -'O h*J/-5, 8-y> h*->-3 - /f ^-7 - ( 3 - 

* / - l - y D t';t>) - 2 - * y ij>**#y8if AiXfJl/*, HJg 

«l«(g)Rtf(li)iHI|0^ftTfilL, 1. 4-S?tKo-6. 8-9/ h* 

> - 2 - (4-tKD*->-4->f-7V-3-*4-y-l-'0-f-y|/) - 3 - 

> -f /W- 7 - ( 3 - * ;U* ij / - l - 7 a f*) -4-**y*/ >^f#7t e 

c ntmmsm* * j -*tsi»T*i l, 4RiB<b&tti*<it&t§iL& ugt, 

H£ : 126— 127°C (#*¥) 

'H-NMR(400MHz.D,0) <5 ; 1. 30(s. 6H). 2. 01 (n. 2H). 2. 03(s. 3H). 2. 76(m. 2H). 

2. 99-3. 10 (m. 4H). 3. 35 (m. 2H). 3. 62 (m. 2H>. 3. 72 (s. 3H). 3. 84 (s. 3H). 3. 93 (m. 2H). 

6.73(8. 1H). 7. 27 (d. J = 16. 0Hz. 1H). 7. 66 (d. J = l 6.0Hz. 1H) 
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HS£ 0)127 



1, 4 - 'J k K a - 5 f 8-^> h*i--2 - (4 - t Kb* •> - 4 - / f 
;l/ - 3 - * * 7 - 1 - ^>r-^)-7 - (3-> f - 1 - ^d t'A) - 



5. 8-5*>h + f- 7- ( 3 - t K n * - 1 - -f n f JU) - 4 - > h * V 
> f-4-v'-3->-f;t'-2--*/ 'J A*yj[3:f ;nx?A (HSS0I126O 
(d)> HJfe0ll2O ©(c)Stf(d)<!:Ill«|o5STteS1-5 is «RIBfl:&ttl*sjt& 

MA ; 142- 143°C 

'H-NMR (400MHz. CD.OD) 5 ; 1. 41 (s, 6H). 1. 9 5(m. 2H). 2. 20 (s. 3H). 2.85(m. 2H), 
3. 36 (s. 3H). 3. 46 (n. 2H). 3.86(s. 3H) . 3. 88 (s. 3H) . 6. 63 (s. 1H). 
7. 51 (d. J = 16. 1H2. 1H). 7. 84 (d. J = 16. 1Hz. 1H) 

mm 0H28 

1. 4 — v 1 k K o — 5 , 8-^h*'>-2 - (4 - t Ko*>>- 4 - > f 
* - 3 - * * 7 - 1 - -< y r - a> ) - 7- ( 3 - k K o * >> - 1 - 7* d k* * ) - 
A-4-**v* / 'jy 




CH3O 0 



CH30 



o 
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5 , 8 - : s > H * > - 7 - [ 3 - ( 1 , 1 - if / * >i> x * to) & / f- to i, >) to 
* * •> - 1 - 7* o h* * ) - 4 - / h*->> h + ->-3->f A* / 'J>-2-A 
aix^a ($fl|«126fl)(c)) SIJS0I 1 ©(g)StfftiS0l|123© 

(b) tmm<Di5&-cmm-tz t. «K<t£tt**ftfeisiii lt» intz 0 

gfe£ ; 143— 144°C 

1 H-NMR (400MHz, CD.OD) 5 ; 1. 42 (s. 6H). 1. 91 (n. 2H). 2. 20 (s. 3H). 2. 85 (in, 2H). 

3.64(m. 2H). 3.87 (s.3H). 3.88 (s.3H). 6.64 (s.lH). 7.52 (d.J = 16.1Hz.lH). 
7.84(d. J-16.lHz.lH) 
ft SS #1129 

1 , 4 - V t K o - 2 - (4-tKD4-<>-4->f-/U-3-* + y- l- ^ 
y ? =. * ) - 8- (4->f-;U7a-A) x to * s r 5 / / 9 to - 4 - * 4- 7 



O 



CH 3 



S-N 

OH 



O 



ii 




OH 



(a) 2 - ( T -Is ***** ) * * * - 8 - ( 1 , 1 - ^ > * * x * * ) £/ > 



•> y * * * * / -f * - 4 - > h 4- * > h * is * / V^O^fiK 




OCH 2 OCH 3 



8 - ( 1 , l-^f/nf;i/) 5* / * * * 'J ***->/**- 4 - > h * •> 
> h**-3->**-2-*y U > * *# > »x * *x x «f * (H35te<fi|l20 CD 
(a)) ^IStS^I 1 © (g) t [H]1i0^aT\ 7k3Hfc 5* 4 7 7**T * i - ntl 
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mttio COJc-plcLT, 8- (l, 1 9 / * ju •> i) jv* * •> / * 

;i/-2-fc Ko*->>f / K4- -> > h*>'-3-p'f : ^ + /' l J^ (13.8 

g, 36. 6 ml) ^ntZo C ©* y iJA «7j<|^K (6. SaU 66. 8 uol) RcX V ') 
i? V (8. 9nK HOmraol) O-rf-vk b' a y y y (190 ml) jg&IC, j&J&fi© 4 - 

LETT'S 81 U K^1!^IA^*5A^07K77^ - (1096HFifx 
**/^ + *50 T-JftULfco C©J;o<cLT. ffltBft&ft (14. 7g, JR3S9696) 

1 H-NMR (400MHz, CDC1 j) 6 ; 0. 17 (s, 6H). l.OKs. 9H). 2. 22 (s. 3H). 2. 41 (s. 3H). 
3. 68 (s. 3H). 5. 21 (s. 2H). 5. 39 (s. 2H). 5. 41 (s, 2H). 7. 54 (m. 1H). 7. 84 (in. 1H). 
7. 90(m. 1H) 

(b) 2 - ( T -fe ;t/ * * ) / f*-8-t KD4-.^f *-4-> ftv-/ h 

+ u- z - / + * + s y y © 



2 - 7 -tr f- ;1/ * 4- > / f- )V - 8 - ( 1 , 1 - *xf *) i/ y f- vl/ •> ij ;W 

** >>y 4 - y h * •> y h * y y y£ N HS5^U2O©(b)<>:|5}^07ja 
fit* ; 72~74°C 

1 H-NMR (400.MHz.CDCl,) 5 ; 2. 25 (s. 3H) . 2. 43 (s. 3H) . 3. 68 (s. 3H) . 
5. 13 (d. J = 6. 6Hz. 2H). 5. 22 (s. 2H). 5. 26 ( t. J = 6. 6Hz. 1H). 5. 40(s. 2H). 
7. 4 5-7. 52 (ra. 2H). 7. 96(m. 1H) 




OCH 2 OCH 3 



HO' 
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(c) (2 - T-fe * >\>* * •> > * 4 - / h * •> > h + •> - 3 _ > ^ ,i, - 8 - * 

/ *) JU / + iV) C ( 4->f A7iiA) % J\, * r. * ] * ^1/ i V if t - 7 * ;U 



2-7-bf *t + ->>f *-8-k K d 4 •> * .* A, - 4 - / h * •> 

*y y >■ (0. 5g. 1. 64mmol) . h 'j7xSA*X7v V (l.}g, 5nmol) R a* 
[ (4-jt**7x£*) X 7b* s/uj -h >\,,< \ y & t - 7* * i X x * (667 
rags 2.46nmol) ® ? h 5 k K o 7 5 y C 25al> ft5iMT^ MKT. 

i^if A7'/^**#*5/|/- h (o.6SmK 4.1 nmol) ZfiaZ, $ S> ft S £ #| 

C ( 4- > f- *7 » - *0 y|t-yf AlXf **§t; 

«lB<fc^«i (0.95 g) *>\ ifei^iiLti^tifco c *i«K'e||H-r s c t 

'H-NMR(400MHz,CDCl s ) <5 ; l. 29(s,9H). 2. 19 (s. 3H), 2.44(s. 3H). 2. 45 (s. 3H). 
3.69(s.3H).5.21(s. 2H) . 5. 40 (s. 2H) . 5. 77 (s. 2H). 7. 31 (m. 2H) . 7. 52 (m. 1H). 
7.61(m. lH).7.84(m. 2H). 7. 94(m. 1H) 




OCH 2 OCH 3 
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(d) ( 2 - * A i A - 4 - > H 4- •> > h * f - 3 - / -f A - 8 - * / V * * f" * ) 
( (4 - >f X A- * =. JV ) ygf t -yf AXXf ^O^fiJ 

OCH 2 OCH 3 



'J */ f a) ( ( 4 - > a 7 * - ) x to * ■=■ a ] H'<$yRt-yf aj 
X f AOffi^gJc^i (1. 9g) 7j< ( 20m 1 ) > / ? S - >\> < 20ml) &t>'-r Y 7 t K 
07 7 ^ (20ral) Ofi&jg'VglcglKU »£ftfc*»«i: % TK&ft D f 9 i 1 tKId 
% (210wgs SbboI) £fl0X.7t o »&*lfcS£1&*MT20l*Ha£#l,fco £ ft 

% btltzmm* # t a a t 9 y (100 ml) JCffS? 3 5t 0 'f# & fttzfe®. C ~ gf-fb 

(log ) »&*ifciR6«i4afiT?i2BIH!l»Lfco REK^-t 

&m (0.9g, JR$54K) LT'££*lft 0 

'H-NMR (400MHz, CDC1.) S ; 1. 31 (s. 9H). 2. 46 (s, 3H). 2. 73 (s. 3H). 3. 69 (s. 3H). 
5. 23 (s. 2H). 5. 85 (s. 2H). 7. 3 Km, 2H). 7. 67 (m. 1H). 7. 75 (in. 1H). 7. 83 (■. 2H). 
8. 04(m. 1H), 10. 29(s, 1H) 




CHO 
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(e) 1, 4 - i? t K o - 2 - (4-t Fo + '/-4->f A .3_^4y.j. 

- 8- ( 4 - y * * 7 * - . *) XWi^T$/>f A-4-!f* 



( 2 - * JV X i\, - 4 - / b * •> > h * •> - 3 - > * JU - 8 - * y 
( (4->^*7*s*) X sa) * ;w/s' 5 >M t - 7' * » x * t j\, (o. 9g, 
1.75nol) t, 3-tKD*.>-3-/H-2-^ /y ( 0 , 27g, 2. e4mmol) 
©>*/-;U (10.1) *Kfl;y*9 A 1 7KM (74mg. 1.76««ol) £2lD 

AHMD7^,7^ - (25%i^Sfx^;w/^*^ >) -eHKLfco 

7 E L T» *8fe0*SJI&8iI (0. 6g) £ft* 0 CM a d * * y (20ml) 

Bt&x f- /PT'ffltB Lfc 0 W«ffi$-!SfD6«7KTgfe^m, IS 7k * •> <7 a t- 

tefb^^l (0. 14g. 20%) *«figiiLT»6ftfc c 

St.* ; 241 - 242°C 

1 H-NMR (400MHz. DMSO-d.) 5 ; 1. 34 (s. 6H).2. 14 (s. 3H), 2. 36 (s. 3H), 4. 40 (m, 2H). 
5. 4 5 (s; 1H).7. 21 (m, 1H). 7. 35 (m. 2H).7. 52 (in. 1H). 7. 63 (d. J = 1 6. 1Hz. 1H), 
7. 69 (m. 2H). 7. 72 (d. J = 16. 1Hz. 1H). 8. 02 (■. 1H). 8. 28 (m. 1H) 




WO 96/36608 PCT/JP96/01330 

HJ6 01130 



1, 4 - * k K o - 7 f g->;>f*-2-.(4-t Ko*->-4->f*- 
3 - * * V - 1 -4-**V-3- (>*-^X^7^-*) * / 




'H-NMR (400MHz. CDC1,) <5 ; 2. 46 (s. 3H). 2. 53 (s. 3H). 2. 80 (s. 3H), 3. 66 (s. 3H). 
5. 4 7 (s. 2H), 7. 51 (d. J = 8. 4Hz. 1H). 7. 99(d. J=8. 4Hz. 1H). 10. 50 (s. 1H) 
(b) 7, 8-^** ^-2 - (4-kKot5'-4-yf 

-f - ) - 4 - > h 4- •> > h4..>-3 - (^f Af 4- y U V © £fi£ 



OCH 2 OCH 3 




7, 8-^>f-^-4-> h * •> > h*f-3->f'»'**-2-*y y y * 
/btf* yr/Ur't K (5.0g. 16.8mmol) t 3 - t K n * •> - 3- ^^-2-7" 
* / V (2. 05g, 20. 1 mmol) ri-yth'ayy> (30ml) (10 

ml) zg&jf KtCfg)^ L if tltzfem^s fcKfb 'J * 0 A 1 *fD«i (2. lgv 50.4 



WO 96/36608 PCT/JP96/01330 

4L> W *> ftK&m'Z •> l ) * Y * 1l ? A 9 a -7 \. y ? y 4 - (15%Silf 

^4^v) T?«HLfc. :®<toi:LT, mut&® (3.8gs JR«59K> *£Jjfe 
LT{# itifco 

'H-NMR(400MHz.CDCl,)6 ; 1. 55 (s. 6H) . 2. 38 (s. 3H) . 2. 51 (s. 3H) . 2. 78 (s, 3H). 

3. 67 (s. 3H). 4. 09 (s. 1H). 5. 45 (s. 2H). 7. 40(d. J = 8. 4Hz, 1H). 7. 87 (d. J = 15. 0Hz. 1H). 

7.93(d. J = 8.4Hz. 1H). 8.80(d. J = 15.0Hz. 1H) 

(c) 7, 8 - ? / * to - 2 - (4-k h'B*!/-4-^f A- 3 _ t ^y_j _ 
f- =■ to) - 4- > h 4 •> > h * •> - 3 - ( / •? to X A 7 ^ A- ) 4 / U V 0 




7, 8 - > -f A - 2 - (4-kFn + v'-4-^A - 3 - # 4 V-1--5 
V-r - A) - 4 - / b 4- -> > K * 3 - (> * /!/*■ *) 4 / \) V (0. 9gs 2. 4 
mmol) O^Jdd^ ?K^TT> * * o nig£.g,§$ (^6g55%, 

0.74g, 2.4ramol) ZDQ*-tz 0 i^ftfcfiSft*|?|fiSTi |$H«ff Lfcjt, ^* 
It Hit* h H ATjcSffliggK***- h U f ^©S^^JfcJo^rco $ 

£S±U tH§e<t&#] <0.94g. 4K3100K) ^IfeMftlHT'd/co 
1 H-N.MR (400MHz. CDC] , ) 5 ; 1.55(s.3H). 1.56(s. 3H).2. 54(s.3H). 2. 7 9(s. 3H). 
3.09(s, 3H). 3. 73 (s. 3H). 5. 32 (m. 2H). 7. 68 (d. J = 8. 8Hz. 1H). 7. 88 (d. J =8. 8Hz. 1H). 
7. 91 (d. J = 15. 0Hz. 1H). 8. 99 (d. J = 1 5. 0Hz. 1H) 
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(d) 1, Kd-7, 8-'/>f*-2 - (4-t 



7, 8-?>?*-2-'(4-t *-3-t+V-l- 

(500mg, 12. 6 mmol) f ^tFo7?y (30ml) £ 7j< ( 3 ml) Og^jgilg 
ft&ttfc*ttfc» > * ** v& (30mg) £flO*./Co i#bttfci$?& 
MT20&Hia# Lfc 0 RiE»c**jDi, »6ftfcSE£ftia»£ff|Fl*if- a 

COct-jfcLT. SUBfbSflJ < 270tg, JR$ 64%) tfftfefefi £ L T» £ *lfc„ 
K£ ; 189 - 190-c 

'H-NMR (400MHz. CD, 0D) 5 ; 1. 42 (s. 6H). 2. 48 (s. 3H). 2. 54 (s. 3H). 3. 21 (s. 3H). 
7. 32 (d. J = 8. 0Hz. 1H). 7. 56 (d. J = 16. 0Hz. 1H). 8. 00 (d. J = 8. 0Hz. 1H). 
8. 25 (d. J = 16. 0Hz. 1H) 

5ISSW131 

1, 4 - is t K o - 7 , 8-'^f;l--2 - (4 - t Kd+'> - 4 - ^ f *- 
3-^ + y-l-^y-f-^) - 4- **V-3 - (>f *x*7*sa) * / 

<) y 





WO 96/36608 PCT/JP96/01330 

(a) 7, & - it/** - 2 - (4-tKD + ^-4-^A-3-*4 V -i- 
~t y -r - ;u ) - 4- n + wH->-3 - ( > * ;U x * 7 * - * ) 




7, 8 - f" > ?■ ;U - 2 - (4-fcKo + ^- 4- y*/U-3-*+V-l-'>« 
Vr-*) - 4 - > h * h 4 •>- 3 - (> * */ y y (i. 0 g N 2. 6 

■Ml) © o o > ? v (3o n l) *fcT?> ;? * o oi§£.f,§& 

50%. 2.0gs 5.8 nol) SflDX-fco » 6ftfe«£#J*Hfl£T 4 B#|Hjat# L fee 
ttdtiA:fi^Mlc, * tfESgf* h 'J 9 A7kjgjg<»:^&7j<5£:>- h 'J 9 a ?K 
ft&nfcfi£itt*s<c30&nS*Lfc. KBttfr&IMftx 
HJLfeo ff'««%ISfa***-eft#a, «?J<5£&^ f ^ at Ig* Lfeo 
Tici§IS:S4 L, $ *>ttfegg£ •> i) -h Y/uij 7^07^57^ - (70% 
ftlifV^H^) TffgfLfeo CO^CLT, «l5fb^«l (0.3gx ©35 
28%) #*tfetiJ.£ LT»&ftfc 0 

'H-NMR(400MHz.CDCl,)<5 ; 1. 54 <s. 6H), 2. 55 (s. 3H). 2. 79 (s. 3H). 3. 38 (s. 3H>. 
3. 78 (s. 3H).5. 35 (s. 2H). 7. SO <d. J=8.8Hz. 1H). 7.73 (d. J = l 5. 0Hz. 1H) , 
8. 09 (d. J = 8.8Hz. 1H> . 8. 99 (d. J = l 5.0Hz. 1H) 

(b) 1, 4 - * t K b - 7 , 8-S*>f-^-2- (4-t h'D*'/-4-/f 
/i/ — 3 — ^" + V — 1 - > 7- - *>) -4-*4-7-3- (> 4 vl/ x ;t, 7 * - * ) 
4-/ 'J >0&JjJ< 
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7 , 8 - *J / + A> - 2 - (4-t KD*'/-4-/fH!-3-**y-l- 

^ v — vi/ ) - 4 — > h* , />'i«*'/-3-.(>fAx*7* - ;v ) 
(0. 3g. O..72tnraol) Of HtKn^J^ (20ml) 7§$IC^ 1 Nlgjg (0. 3 ml) 

*©£H : £:iiS& U tHfE-fk£#) (205mg, JR$ 77%) ^Sfe^BBi LTlffco 
HMl : 230- 231°C (#*¥) 

1 H-NMR (400MHz, CD.OD) <5 ; 1. 42 (s. 6H). 2. 49 (s. 3H). 2. 54 (s, 3H). 3. 37 (s. 3H). 
7.37(d. J = 8.0Hz. 1H), 7.45(d. J=l 6.0Hz. 1H). 8. 04 (d. J = 8. 0Hz. 1H). 
8. 3 1 (d. J = 1 6. 0Hz. 1H) 
HJS0I132 

3 - ? c □ - 1 , 4 - i^t Fc-8-if*-2 - (4-t K n * •> - 4 - > 
f-n^-3-tf+V-l :>t-A) - 4- **V*^ 'J > 



(a) 3 - ? n o - l , 4-'7kKD-8-if*-4-**y-2-*/'j7* 
;u > j$ * ;b x x ? ;l/ © £ fi)c 



O 




O 




'N COOC 2 H 5 
H 



CI 



1, 4 - t KB-8-xf *-4-**V-2-*7 yy*A»#vRx-f/P 

-Uo- 
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x * t ji, (2.4Sgs 10 uol) ©ft & (20ml) *ftx*7»* (D.lil, 

lOnmol) <fc te&g© 3 9& (25mg) £flDX.> ?# & ft S £ #1 * 80 e C 7? 20&M&C& 
Lfco -5-ft*l{C20^P B % MSfifcL JfcHT* *ft<C7k£2in;L/Co ft £ ft fc ZS 

(1.06gs JR« 38%) fcllifelSlli LTf*fc 0 
Hj& ; 143- 144*C 

'H-NMR(400MHz.CDCl,)S ; 1. 42 (t. J-7. 5Hz. 3H). 1. 52 <t. J-7. 1Hz. 3H). 
2. 92 (q. J=7. 5Hz, 2H). 4. 59 (q, J = 7. 1Hz. 2H). 7. 35 (t, J = 8. 0Hz. 1H). 
7. 55 (d. J-8. 0Hz. 1H). 8. 27 (d. J=8. 0Hz. 1H). 9. 31 (br. s. 1H) 

(b) 3 - * o n - l , 4-yt Fn-8-if,i,-2 - ( 4 _tKn+->-4- 
/f*-3-**y-l-'!yfi^ - 4 - * 4- V 4- / 'J > © 



3 _ ? d o - 1 , 4-i?h Kn-8-ifA-4-**V-2-* / ";y* A 

*ygif ;nxf a^, HSfePl i ©(f)- (g)Sa'HJS^I 2 ©(c)- (d)i(5lti© 
Hi* ; 169 - 170°C 

'H-NMR (400MHz, CDC1,) <5 ; 1. 43 (t. J-7. 6Hz. 3H). 1. 52 (s. 6H). 2. 84 (q. J = 7. 6Hz. 2H). 
3. 57 (br. s. 1H).7. 33 (ra, 1H), 7. 34 (d. J = 16.4Hz. 1H). 7. 51 (d, J = 7. 2Hz. 1H). 
8. 01 (d. J = 16. 4Hz. 1H). 8. 19(br. s. 1H),8. 23 (d. J=8. 0Hz. 1H) 
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mm 0iii33 

3-^ob-1, 4 - if t K a - 7 , A-2 - (4-t Ko + i/- 

0 



l, 4-ftKD-7, 8-^>^;i/-4-**y-2-*/'j>*vi/+ry@E 

x**x»**£, msst&im t ratios mx-mmt z tus5<t£tiA>*ftfe£ 



l H-NMR(400MHz.CD,OD)<5 ; 1 . 43 (s, 6H). 2, 49 (s. 3H) . 2. 56 (s. 3H). 

7. 31 (d. J=8. 4Hz. 1H). 7. 79 (d, J=16. 0Hz. 1H). 7. 96 (d. J = 16. 0Hz. 1H). 

8. 04 (d. J=8.4Hz.lH) 
113601134 

6 - * a a - l , 4-.>*tKo-3, 7-->Vf A-2 - (4-t KD*f- 

4->f-^-3-*4-y- l — • v t =■ j\>) - 8- > h + ->-4 - t*v4-; y 




S4,6 ; 207 - 208*C 



O 




WO 96/36608 PCT/JP96/01330 

(a) 6 - * o o - i , 4-^tKo-3,.7-.^>f.^_ 8 _^ h + i/ _ 4 _^ 



O 




ftttW 1 ® (e)£IH«©2F8T*lgU 1 . 4-5?fcKo-3, 7 - i? / f- 

>\>- 8 - / h*f-4-**y-2-4-/ <) y * * y & * ? >i> X. x ?■ j\,£'gt: 0 

t 

HMl : 148 - 149*C 

'H-NMR(400MHz. CDC1,) 6 ; 1. 49(t. J=7. 1Hz. 3H). 2. 45(s. 3H). 2. 47 (s. 3H). 

3. 91 (s. 3H), 4. 53 (q, J = 7. 1Hz. 3H). 8. 10(s. 1H), 9. 28 (br. s. 1H) 

(b) 6 - 9 o o - 1 , 4 - i? t K o - 3 , 7-i?jt?j\,-2- ( 4 - fc K o + 

i'-4-/f*-3-t + v- i-'!yT;A) - 8 - * h*->-4-**v* 



O 




v - 2 - * / u ^A.t:y|ifinx T^fcHtSM io (f)- (g) & tfHiSW 
in /c 0 

HA ; 200 - 201°C 

1 H-NMR (400MHz. DMSO-d.) 5 ; 1. 29 (s. 6H) . 2. 12(s. 3H). 2. 38 (s. 3H). 3. 83 (s. 3H). 

-It?- 
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5. 53 (s. 1H). 7. 51 (d. J = 16. OHz. 1H), 7. 69 (d. J = l 6.0Hz. 1H). 7. 82 <s. 1H). 

10. 86(br. s. 1H) 

HM135 

4 _i?tKo-3, 8-i//f A-2 - (4-h Ko + ^- 

4-/fA-3-t*v-i-'!yf-*) - 7 - > H4-f-4-**y*/y 



£s Mifeffll© (e)<t|5j.^0^ST4ag Lfco C © <fc 9 <c L Tf# h iitz 1 , 4- 
i? k K0-3, 8 - >J * * )V - 7 - / h*f-4-* + y- 2- 4-/ 'J y * ^ # 

M£ ; 205 - 206°C 

1 H-NMR (400MHz. DMSO-d.) <5 ; 1. 30 (s. 6H). 2. 11 (s. 3H). 2. 48 (s. 3H). 3. 80 (s. 3H). 
5. 56 (s. 1H). 7. 51 (d. J = 16. IH2. 1H). 7.70(d. J = 16. 1Hz. 1H). 7.96(s. 1H). 
10. 21 (br. s. 1H) 
SSISW136 

6 - * o o - 1 , 4-vtKn-2 - (4 - t Kd + i/- 4 - / f A- 3 - ;t 
*y- 1 - -<yf-A) - 5 - > h 4- •> - 4 - * 4- y - 3 , 7, 8- M^f A 
* y 'J y 




0 




- -I fc^ — 



WO 96/36608 PCT/JP96/01330 

2, 3 - 5 - * h * y yi*HD^ 0 ^ xK^if^x 

XttfflO (e) t|S3«OS.ST«iaLfco C © «fc 0 IC IT f» i, ft fc 
1. 4 - * k K o - 5 - > h * i/ - 4- - * * y - 3 , 7, 8-h 

St/*. ; 153 - 154"C 

'H-NMR(400MHz.CDCl,) «5 ; 1. 53 (s. 6H). 2.46(s. 3H).2. 54 (s. 3H). 2. 77 (s. 3H). 
4. 06(s. 3H). 7. 84 (d. J-15. 0Hz. 1H). 8. 22(d, J = 15. 0Hz, 1H). 10. 16(s. 1H) 
HJfc 01137 

6 - 9 a a - i , 4 - t K d - 2 - (4 - t Kb* 4 - / f A- 3 

O 




CH3O 



***** gam © (e) tmmo^m-cmmLtzo coji'iKLTH^fc 

1, 4-i>fcKo-8-j»h + *- 4- * + v- 3. 5, 7-K 
S.^. ; 180- 181*C 

'H-NMR (400MHz, DMSO-d,) .5 ; 1. 29 (s. 6H). 2. 08 (s, 3H). 2. 39 (s. 3H). 2. 90 (s. 3H). 
3. 78 (s. 3H). 5. 53 (s. 1H). 7. 49 (d. J-16. 0Hz. 1H). 7. 69 (d. J = 16. 0Hz. 1H). 10. 41 (s. 1H) 



WO 96/36608 PCT/JP96/01330 

+ '/-l-'«yfiA) - 4- **y-3, 7, 8 - !• y / f A+y ij y 




«1© (e> <t IsJ^O^S-CiftS L?to C <0«k 5 IC Ltil 1 , 4 — S? fc K 

o-4-* + V- 8, 7, 8-l> !)>f 'jy***y|if*ixf*S % 
£JS0lil34 i^tlOJST'MtJt, ftIBftd«lft:££|§a£ LT'd^ftfc, 
134,6 ; 181- 182°C 

'H-NMR (400MHz. CDC1.) 6 ; 1. S3 (s. 6H). 2. 14 (s. 3H). 2. 31 (s. 3H) . 2. 43 (s. 3H). 

7. 23 (d. J= 1 6. 0Hz. 1H). 7. 82 (d. J=16. 0Hz. 1H).8. ll(s. 1H) 

HJ&PI139 

1, 4 - * fc V o - 5 , 8-'^ h4>-2 - (4-tKB*y-4->f 
* - 3 - * * V - 1 - ^ > t - AO -3-*+*-4-t+V-7- (3-** 
V - 3 - f 'J >J / - 1 - yofA) * / i) V 
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(a) 2 . 5 - * > b 4- is - 3 - - h o *r 4 £K <) i? y r 5 K <0 



TK&fl:* MJ9i (60%, 1. 04g, 26. 1 mmol) © N , N - S? / * * A T 3 
K$ffir& < 50m 1 > »C, JJt^TTN - (J?i h + A) 7-bf Alf^iJ s; 

V ( 6. 9g> 2B.lmool) *flD*.fco £ tl fciS&#l£^fiT- 20# Uft I . ft^Ts 
**l£gtf7K# lfc 0 *#T, 2, 5 - * / h * U- 3 - - h d y tTt^t' k 
K (S.Og, 23. 7ibibo1) **©S£8ieflD*.fco t>*ltz&£®lZm&T'3Qfifflm 

***** **Mt/* i?e«U, ttETfc*tt*S4 U f#t>*l*: 
S! L COJioKLT, tglBflS^ (6. lg, JR2?80%) #ftfe*SH<»: LTib 
S4j£ ; 129 - 1 30"C 

'H-NMR (400MHz. CDCU) <5 ; 1. 58-1. 74 (m. 6H). 3. 58 (n. 2H). 3. 68 (m. 2H). 3. 86 (s, 3H). 
3. 88 <s. 3H). 7. 03 (d. J = 15. 6Hz. 1H). 7. 26 (d. J = 3. 1Hz. 1H). 7. 30 (d. J=3. 1Hz. 1H). 
7. 76(J=1S. 6Hz. 1H) 

(b) 3 - (3-7S/-2, 5 - i? / b * •> - 1 - 7 * - 7 a k' * y& f * 
'J 9 y T I K<D£jj£ 



2, 5-^ h + '>-3-^hoH ft'i'/VT; K (6. lg, 18. 9ramol) 
©M* f /u (70ml) (70ml) fgiKSC, 1096'«7^9Agg3R (50% 




CH 3 0 




CH3O 



-U7- 
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#*S* 0.6g) *J0;U ft* 7KS1?fflST, *SflCET12B*Ha 
#L* 0 SlDK4-bM FTiliBU S&£®ETTgi8I L* 0 C CD <k 5 K L 

«Kft£«!l (5.52g> JR$ioo%) tffSfeMitt^it Ltiliiifc, 
'H-NMR (400MHz. CDCh) <5 ; 1. 52 (m, 4H). 1. 63 (m. 2H), 2. 60 (in. 2H). 2. 90 (n. 2H). 
3. 38 (in, 2H). 3. 57 (in. 2H). 3. 72 (s. 6H). 3. 80 (br. s. 2H). 6. 14 (d. J=2. 9Hz. 1H). 
6. 1 9 (d. J = 2. 9Hz. 1H) 

(c) 1, 4-v : tKo-5, 8-i?*h*i/-2, 3-^>*A»-4-*4-V- 
7 - (3-**y-3-t'< l J5'/-l-yDh>) * / 'J > O 



1- (3-Ti/-2, 5-i ? >h*i'-l-7*--'l') 7 , oe*y|t''<'J 
v T i K (5. 5g^ 18. Bmmol ) 2->f-;PT-fehg^Kx-f^xx-r^(3.4gs 
23. 8mmol) £S4i£fi© p - h Aiyx^iygilu, HJ£{&I 1 <0 (e)tm&® 
SSTfiit5i> ftlStt&tti (2. 6g. iT'&ZtiKo 
te& ; 202 - 204*C 

'H-NMR(400MHz, DMSO-d.) <5 ; 1. 50<m. 4H). 1. 55(m, 2H). 1. 85(s. 3H). 2. 36(s. 3H). 
2. 62 (m. 2H). 2. 87 (in. 2H), 3.40(m. 4H). 3. 70 (s. 3H). 3. 72 (s. 3H). 6. S3(s. 1H). 
10. 24(s. 1H) 

(d) 4 - T -b * A, 7f * •> - 5 , 8-i?*h + f-2, 3-i>***-7-(3- 
* * y - 3 - t'^ 'J - l - /b t';>) ij 




CH 3 0 O 




CH3O OCOCH3 



O 



CH3O 



-lbs- 
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1, 4 - J? k K o - 5 , 8 - * > h * •> - 2 , 3-^/^^-4-4-4-7- 
7 - (3-*+V-3-tf*»yj;/-l-^B f*) ( 2 .6g % 7.0mo1) 

o o > * ;/ (30nl) »ttJ= % *#Ts h >) ifA7 * y (1.93ml, Hnnol) 
i«7j<gt& (l.SiU 14 nnol) SjDAfc. ft 6 tlfcfi&tt* , £ftT12*M|K& 
U **XIC7K£flO;Lrt:o ft 6*lfciR£8)j&» £ 5? ? o o / 9 >TtttiJ L fz 0 

T?8SLt, CO^ICLT, miUtS® (2.4g, 1R^84%) ^i&gf^ 
iTft t>*lfc 0 

; 122 - 123°C 

'H-NMR(400MHz. CDCb) 8 ; 1. 42-1. 64 (n. 6H). 2. 24 (s. 3H). 2. 41 (s. 3H). 2. 66 (n, 2H). 
2. 71 (s. 3H), 3. 06 (n. 2H), 3. 40 (in. 2H). 3. 57(m. 2H). 3. 88 (s. 3H). 4. 03(s. 3H). 
6. 68(s. 1H) 

(e) 4-T-bf- - 5, 8-i?> h + f-3->f J1/-7 - (3-* + 

v - 3 - £ « y * / - l - -f d f ») - 2 - * / ijy*;^:+i. 7 Af t k ® £ 



4-T*-fJH- + f- 5, 8 - t? > h * v - 2 , 3-S?>?*-7-(3-* 
*V - 3 - y >V - 1 - fu fA) *y «j > ( 2 .4g, 5.8 n.ol) © * •> u > 
(40ml) fgffKK, -®.\t*\s-s OlOmgx 8. 2rotnol > £flD*., ft £> tl fc g % 3 

i££Lf; 0 ifg?££iiSff TKjgSI U *©gig£, •> y * y a. * ? /. ? o -7 1* 7 

(1.25g, W.m 50%) #Kfe*Sfl£ LTft 'fcftfco 
»£. ; 135 - 136°C _ 




CH3O OCOCH3 



CHO 



WO 96/36608 PCT/JP96/01330 

1 H-NMR (400MHz. CDC1 1) 6 ; 1. 44-1. 64 (m. 6H). 2. 43 (s. 3H). 2. 58 (s. 3H),2. 68 (m. 2H)i 
3. 12(m. 2H). 3. 39 (m. 2H). 3. 56 (m. 2H). 3. 92 (s. 3H). 4. 12 (s. 3H). 6. 90 (s. 1H). 
10.30(s, 1H) 

(f) 1, Kb - 5, 8-^Kf-2 - (4 - k Ko*i/- 4 - ^ f 

ji>- 3 - * 7 - l - ^ y x - ;l/ ) - 3- >f-^-4-^" + 7- 7- ( 3 - * 4- 
v - 3 - f ^ 'J y - l - 7* o t' * 7 'j 7 




4-7-fef A**v"5, 8-S?>h*<7-3-;»*/l'-7- ( 3 - * 7 - 
3 - f V / - 1 -ifoe*) - 2 - * 7 V 7 t A, * * > T * f fc K ( 480ing, 
1. 12mmol) t3 - t K d * -7 - 3 - > f" * - 2 - 7 * 7 7 (137mg, 1. 34 mmol) 

f MtKB75V (15ml) i > ? / - A (15ml) ©zl£i§i«ic?gj|? L 
^^.tlfc^Kft. 7KSE<fc 'JffM 7j<ftltl (141mg, 3.36 mmol) £})D;U % £ *l 

igge (3.3 mi) <t7j<^»n^s ^ £*i*&&^a> ^ftl?** gratis ltc 0 W&ffl 

git* -7 'J * 5 A * o b 7? 7 ^ - (Mi t T-?|g! L/c 0 C0<t 

7CLT. tlie<b£#J (250mg. IR$ 47%) <!: L *l* 0 

14* ; 131- 132°C 

'H-NMRUOOMHz.CDClJ <5 ; 1. 48-1. 65 (m. 6H).l. 52 (s. 6H). 2. 44 (s. 3H).2. 64 (m. 2H). 
3. 08 (m. 2H). 3. 41 (n. 2H). 3. 57 (m. 2H). 4. 05 (s. 1H). 4.06(s. 3H) . 4. 1 3 (s. 1 H) . 
6. 7 1 (s. 1H). 7. 85 (d. J = 14. 8Hz, 1H). 8. 23 (d. J = 14. 8Hz. 1 H) . 1 0. 02 (s, 1H) 



- i 70- 
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HSS0J14O 

1, Kb-7, 8-i ? >-? : -'W-2-(4-tKD + ->-4->f ; ^- 

3-**7-l-^>-r-;lO - 3 - > h + S^^f*-4-* + y + /!|y 

O 

^0CH 3 

(a) 4 - > h 4- - 2 , 7, 8-HJ>f*-8-+;y>'Jll**yl 

x ;u x x f ;U © 

OCH 2 OCH 3 

COOC 2 H 5 





2, 3 - > -f *7 - y V (20g. 165mniol) i7H:f*7P vK^xf-^xx 
(33. 3g. 16Snol) ©M&tl£, MT12 B IBJtKft L fco REft**';**' 
**5^B7^57< - (2 KM* *■ V) TiUSS! Lfco 'ft t> tl 

»^-CSi«W 1 © (f) £ [5Uf©££T- l tz Q COi^cLT, 
#.teifc£#l <31g. 62%) &m&i&#.<tot LTflitlfco 

'H-NMR (400MHz. CDC1.) <5 ; 1. 43 (t. J = 7. 0Hz. 3H). 2. 49 (s. 3H). 2. 73 (s. 6H). 
3. S9(s. 3H). 4. 46 (q. J = 7. 0Hz. 2H). 5. 24 (s. 2H). 7. 33 (d, J = 8. 4Hz. 1H). 
7.89(d. J = 8.4Hz. 1H) 

(b) 3-k Ko4^yf A-4-^ + V/ h + '/-2, 7, 8- MJ^f * + 
/ 'J >©£»& 




-HI- 
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* A x X f * (1. Ogs 3. 3 mmol) ©&7j<-r Ko77> (20ml) fgjgfcx * 

^TT7KJg^T^ i - 7 ^ 'J f 9 A (310mg, 8. 2mmol) S-flD*.^ 

Mzmfc&Tsoftmmfti. k^Ts ^t>nfcs^jK^*7Ktcai'Anf: e *> 

£!S*0:£ig7kT'&it»<&. &7}<8SK-?*** f-7 AT-§t$ Lfc„ &ET«cjgigS£g± 
L£<i mftitS® (0.8g, IR$93%) *>'^fe|S B li LTiinfco 

1 H-NMR (400MHz. CDCU) 5 ; 2. 49 (s. 3H). 2. 75 (s. 3H). 2. 87 (s. 3H). 3. 70 (s. 3H). 
4. 81 (d. J = 6. 8Hz. 1H). 5. 17 (s. 2H). 7. 31 (d. J = 8. 4Hz. 1H). 7. 66 (d. J = 8. 4Hz, 1H) 
(c) 4->h*->yh4-->-3-^h* > >>f-;i/-2, 7, 8- Mi>f A*/ 



3-t KB + '/^f*-4- / k»/^*^-2, 7, 8 - h^f 
'J V (0.8g, 3.1 mmol) ON, N-'^f ;Vt.*47 ; K (20ml) igf$(C s 
T"C**{fc* h «J * A (60%, 0. 14gs 3. 4nmol) £flQ*./c 0 If £ 

(0.191U 3.1 mmol) £2)0*. fc 0 'f# b ntl^^^fSt 3 B^iHf L fz'&. 'ff 

£SSfa6ig7kT-zfc}f>(£. &7j<5i£&-? at« L7t 0 $E T K & & £ S i 

t«i, {iI2ft^«d (0. 8g. JR$ 9 43!) *>"ftfef£f|i: LT'fl S>*l/c 0 
'H-NMR (400MHz. CDC1 ,) 5 ; 2. 48 (s. 3H). 2. 73 (s. 3H). 2. 80 (s. 3H). 3. 44 (s. 3H). 
3. 65 (s. 3H).4. 65 (s. 2H). 5.23(s. 2H). 7. 30 (d. J=8.4Hz. 1H). 7. 81 (d. J=8. 4Hz. 1H) 




OCH 2 OCH 3 



WO 96/36608 



PCT/JP96/01330 



(d) 1.4 - i? t K o - 3->h*>>f-il/- 4 - * * V - 2. 7. 8 - H|/f A* 



4-yF + f/l-4'i/-3-^F*->yfA-2, 7, 8 — H ') J ■?■ & 4- S li 
> (0. 6gs 2. 1 8nimol > <D * 9 / - * (10ml) jg&lc, l Niggf ( 1 ml) SflQ;U 

UETicfeWZ-Si;? 2 tmiZitS® (0. 5g. JR3U003O #&fe£H<!: LTf4*n 

'H-NMR(400MHz.CDCl.) <5 ; 2. 38 (s. 3H). 2. 44 (s. 3H) . 2. 55 (s.- 3H) . 3. 39 (s. 3H) . 
4. 58 (s. 2H). 7. 14 (d. J=8. 0H2. 1H). 8. 14 (d. J=8. 0Hz, 1H) 

(e) 4 - -oV-f - 3 - > >/f * - 2, 7, 8-h*)*?Ji>4-/ 

y ^o^i 



1, 4 - •>* t K h * •> / f - * - 4- **V-2, 7, 8 - h y > -f 

y y. (0.2g, 0. 87mmol ) ^ft"* ^ V 4 HSS<?<) 1 39® (d) t (5) 

«lO^ST-*a@f 5 tlffi^S^! (0.3g>lRi$ 100%) iilfeSSiLT'di. 

'H-NMR(400MHz.CDCl,) 6 ; 2. 48 (s. 3H). 2.7 7 (s. 3H). 2. 86 (s. 3H). 3. 31 (s. 3H). 
4. 59 (s. 2H). 7. 47-7. 76 (m. 5H).8. 14-8. 19 (m. 1H), 8. 30-8. 35 (m. 1H) 
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(f) 1, 4 - h K o - 7 . 8-i?**J\'-2 - (4 - t Ko*->- 4 - ^ f 
A- - 3 - * * V - 1 ! y .=. ;v ) - 3 - > h 4- •> > f A - 4 - * * V * / 'J v 



4--oy , -f/u**j/-3->h*i//^^-2, 7, 8 - h y y f - a- * / 
£&0>Jl39 cD(e)S0f(f)<!:|l]^©^ftT lc4aS-r S i , tH!B{fc fife 

IK* ; 147 - 148"C 

'H-NMR (400MHz. DMSO-d,) <5 ; 1. 30 (s. 6H). 2. 38 (s. 3H). 2. 44 (s. 3H). 3. 27 (s. 3H). 
4. 38 (s. 2H). 5. 55 (s. 1H). 7. 17 (d. J = 8.0Hz. 1H). 7.67(d. J = 16. 0Hz. 1H). 
7. 74 (d. J = 16. 0Hz. 1H). 7. 87 (d. J = 8. 0Hz. 1H). 10. 21 (br. s. 1H) 
HJfe0iJl41 

1, 4 - 'J k K o - 7 , 8-S*>*A--2- (4-tKB+i'-4->f*- 

Z - * * v - l - i y f- =. ju) - 3- >f> + ->xh + ->>-?-'U- 4 - * * v * y 



3 9 {fc > f- A-Oftb 0 ic 2 - 7' d * x -f j\, / ? >v x - 9 ji WtziH^li. H 

tmiioou) tm\$®l5r£ 3 Z 'a ->tz 0 Rut, '<# ti <b ^ 4Jo ^ s HJSWho © 

M£. ; 140- 141'C 

1 H-NMR (400MHz. DMSO-d.) 6 ; 1. 30 (s, 6H). 2. 38 (s. 3H). 2. 44 (s. 3H). 3. 21 (s. 3H). 



O 




o 
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3.46(m. 2H).3. 56 (m. 2H). 4. 46 (s. 2H). 5. 49 (s. 1H), 7. 1 7 (d. J=8.0Hz. 1H). 

7. 69 (d, J = l 6.0Hz. 1H). 7. 76 (d. J = 16. 0Hz. 1H). 7. 87 (d. J=8. 0Hz. 1H). 10. 21 (s. 1H) 

JUSAI142 

1, 4 - •>* t K o - 7 , 8-i?>**-2 - (4-k K d+ j/- 4 - > f a- 
+ - 3- ( N - / -f a, - t - 7 * iv ii a, - n, r i 

- 4- **y*/y> 



(a) 4 - > + h * -> - 3- (N-/f*-t-/f A*A*;A7;/> 
f 1 ;u) - 2 , 7 , 8 - h'Jff A*/iJ 

OCH 2 OCH 3 



3-tKo+i/>fA-4-yh + '/>h + ^-2, 7, 8- H/>f **/ 
■J V U.56g, 6mmol) , 2, 4, 6-a'J{?y (I.61I, 12 uol) Rtfttft'if 
*3 A (0.28gs 6.6mmol) ON, N - * / f^**A7 i K (50ml) fe&lC, 
TTJg{t> ^ (0. 51nL 6.6 mmol) SrTjD^U f# h ftfc«£«!*HS 

30ml) £JnA % ?f to ft S IS T" 30# MtK^ L fc c ft to ft S ID & «: # (= 

&§'Aft. 'd toftfcS£«3*> toft»i f- K-eMih I rc 0 W*ffl*lfift4tt7KT?Sc 
»7KintK^ •> 9 a ltz 0 $ET 5 t, ffl 4 - > 

h4--> / h + - (N-/f A7i/HA) - 2, 7, 8-MJ>f A* 

/'iy^, HfiMDiiLTilinfc, nif*7iv (2.hi, 

18mmol) RtfftfeiSfi© 4 - 5? > f- ;l/ T ? / f i> V ( 5 mg) (O^oc^y 
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(30ml) Tt^fC. Mtfrto^A (l.lgs 9 nmol) £flQ;U ff * ft &g] * g 

(0. 7g, JR$33%) tfftt&$£&£ LT*#£ttfco 

' H-NMR (400MHz. CDC1.) S ; 1. 33(s.9H). 2.49(s. 3H). 2. 63 (s. 3H). 2. 74 (s. 3H). 
2. 85 (s. 3H). 3. 65 (s. 3H). 5. 01 (s. 2H). 5. 19(s. 2H). 7. 33 (d. J=8. 4Hz. 1H). 
7. 74(d. J=8.4Hz. 1H) 

(b) 1, 4 - it b K o - 7 , 8-v ? >^/l/-2-(4-tKn+>-4-/^ 
* - 3 - * * V - 1 - -< v r =. jv ) - 3 - ( n - t * to - t - y' * to ii to # - A 




4-^ h + v'^ h * f - 3 - (N-^f A- t-7'f A**t:s;l/T;/^f 

-2. 7, 8 - h >j * * A+y y. hjs^iho (o(<d- (t) t mm o^m 

; 160- 16TC 

'H-NMR (400MHz. DMSO-d.) 5 ; 1. 14 (s. 9H). 1. 28(s. 6H). 2. 39(s. 3H). 2. 46(s. 3H). 

2. 88 (s. 3H). 4. 60 (s. 2H). 5. 48 (br. s. 1H). 7. 19(d. J = 8. 0Hz. 1H). 

7. 51(d. J- 16. 0Hz, 1H), 7. 6 7 (d. J = 16. 0Hz. 1H). 7. 89 (d. J=8. 0Hz. 1H). 9. 97 (s. 1H) 
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ft Jfe 0)143 

1, 4-S?bKo-7, 8 - > * fi> - 2 - ( 4 - b Ko*'/-4->f*. 




ttjft : 172 - 173°C 

'H-NMR(400MHz. DMSO-d.) <5 ; 1. 30(s, 6H). 2. 41(s. 3H), 2. 50(s. 3H). 2. 71 (br. s. 1H). 
4. 77 (br. s. 2H). S. 56 (br. s. 1H). 7. 22 (d. J=8. 4Hz, 1H). 7. 25-7. 6S(n. BH). 
7.85-7. 9S(m,2H). 10. ll(s.lH) 
HJ&0J144 

1, 4 — b Ko-7, 8-^f*-2 - (4-tKo*^-4-^fA- 
- 1 - tyf iA) - 3- (N->f JM^-b'>XA*^A7 i / > 




St^. ; 169 - 170"C 

1 H-NMR (400MHz. CDC1 ,) 6 ; 1. 55 (s. 6H). 2. 4 2(s. 3H). 2. 47 (s. 3H). 2. 61 (s, 3H). 

- 1 nrf ^ 
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3. 69 (s. 1 H) . 4. 36 (s. 2H). 7. 20 (d. J=8. 4Hz. 1H). 7. 31(d. J = 16.0Hz. 1H). 
7. 54-7. 67 (m. 3H). 7. 84-7. 88 (m. 2H) . 8. 0 5 (d. J = 8.4Hz. 1H) . 8. 09 (br. s. 1H). 
8. 27 (d. J = 16. 0Hz. 1H) 
145 - 220 

7- V >&&Wtm%ti* *rira&®.* tlx*? jlg-^fct* 
HSfcW l ©(e) - (g) t H^O^STilS LX% t.n5. * / V y-2-**tf* 
•>7*f k K^^^i, f *y h liMl <D(h) £PI£|©;£ 

S?filt5A>, X!iHSSCT2 ©(c)- (dJilHjti i&g-f s c <>: fcJ: ?K 

SDiem©<t^ti*fi^o 



-MS- 



WO 96/36608 



PCT/JP96/01330 



5- 



V 
K 
or 



*3i 



*2 



■So. 



CSJ CO ,-"N 

. SB •» 
/-^s co — i 

CO IO O 

TO ^3 

— S-/ W 

co 0* co 



. CO 

S3 /— n 
CO S3 B= N 
. CO SS 

£ c= 

to CS W CO 



*-» . ^\ ^ 
^ CT 3= CVJ 

. en noo 



^5". 

CO - <*-s 

co 3 ""1 

. . 10 

= l» O 
CO «-t ^ 

CO *■» II >N 

N-^ ^ ^ S5 

— • cr> . — « 

CO CO - 

m r» oo e 



r— to 
. cn 

^"N . CM 
SB C— II 

to . ~» 

CO .CO 
CO N lO 

• OS 4 

CO OO 
^ CO ^ 

§5| A 5 

CO TO CO* 

w w . 
o» u 

OO OO XD 

• • N — ' 

co r- do 
- . oo 

CO — . 

co nQ 

V-' =3 — 
3"7 



CM "O . Q 



OSS; co* 

CO N CO U 
CO ITS II <W 



but: 

CO •-» ^ CO 

«' ^" o X 



. .to M 
w to . = 



co *o as 



U? CO 



a 

o 



O 
o 

o 



s 



8 



s 



s 



s 



a 



WO 96/36608 



PCT/JP96/01330 





-to 

i 

Q 



4m co 

*2 



■So. 

" i 

ss 



il CM 

Cvl T3 Cfl <_> 

. w - - 



■CT 

^ £ n r ' — «- — -Q CD — XJ CO C- OS 

O ^ ^ O n co ~ .£? as ~ ©? X . 



o 

— • o 



. ss ss e 

» <S> ^"S CO — * W >~\ 

cog c* s w j: 



HNS 
. 3= ^ 



CO CO . 

cn 

ss as 
co t— 

WKtt 
O CO «— « 

« • ... 



CO . 
- CM I 

©A, 
co . : 

Cfl 



CO .(OS 



01 • . 



SS OS re 
CO —4 ss 

CO E? ~7 

^ W <£> 

m cm — 
to cm n 

CO — CO 



w «-> . 113 -o CO — « ll 

w w r~ to r- — i 



CO 1X9 



oo o 



CO — • < 



°i t - « 

CO — CO — 



<■ CO . 



^ M /-> CO N » <-\ 



8 



S 

M 

o 

O 



s 



s 



s 




I- 



WO 96/36608 



PCT/JP96/01330 





I CM 
> CO 



18 2 



BS — ^ 

CO 

lR CM 



e - ~i ^ 

CO N ^ o 

as w ^ 



^35 



CO - OO 
w — 



CO CO VI *o 



co cm *< ^ 
. „ as as 

N O ~* 

in n w N 
. . w as 

r— _N oo » 

A (73 ^ td 



w II ^\ ^ 
co — » as - 

OO • CO "O 
OV W «DK 
r-? 8* « «? - 



Br- i- r 0 

s-/ O .O N w 



cS wtQtJ 

(A CO .CD 

w<r n - 
era . as . 



c*a . - . rr 

to as as as . 

era* — . <=? — °! o 
CO NIC M *-> c75 
as — - ss as as 

CM CO n CO ^ O 
CO . oo «4 

as — -a ii = 

CQ II ' CSS 
. "*» CO 

to c— oo — » 
CO CO - oo . 

. CO . *o 
CM ,k r-v</ 



- v* — — ■ 

/-\ . •— • CO — 



— i ^< ao ^ as JE3 ?1 , 

^35A5 co=: = -c 
as • . • 

CO Vt M 



^eoSSoo 



N /~\ . X CI 

as as ^ — 
to cm as . cn 
. - co to . 
ST as t*^^ 

J)V(DS 
. . LT3 .CO 

+■» r— co 

II , . CO 

oo . . as ii 

. CT CO 



NtOtDO 

as cm — . 
m . . co 
. co r— — 

r n" A 

"~1 co — -o* 

N^- CO N «V 

v v-' a cn 
era o 
• cm . r- 



<n . . n ^ 
w oioosss 
cm as - co — 

CO CO N . - 

. . a oo n 

CM OO U? ii SS 

~= *~1 -c? 

W T3 -i ^ '« 

. . m — » 

VJ — T3 OO . 
W — . "TP ^ 

era . w t— w ss 





X § 


n 

S 




c 


<I 


5 






O 


s 

o 


X 


D 


as 
o 


s 


•» 
1 


M 

o 
• 


rt 

as 

• 


•1 

s 




5 


s 


s 

1 


s 




s= 






as 


i 


as 


ss 


era 


CO 




CVJ 




CO 


CO 





- 1? 



WO 96/36608 



PCT/JP96/01330 




WO 96/36608 



PCT/JP96/01330 





«2 



5 

So 



as 



CO . . 
CM X D „ 

. CO — i o 
B . - O 
v w N ^/ 

co w as 



cvj as . 

^ en 
o woo 

- co /-> 



Sexiest 

.CD .CO 



.COON 



co i/5 . -*r 

CD ... S 
(O V o> CJ 

. - as . 

CO ^ 

.as .as 

CO B CD N 

. s/ co as 

CO <=> .CM 
CO . . CO 

* . as 11 

C\J CO — » 

as , \-/ w 
cm B r- co 



co co «-n 
.as . , 

/>« (0 N 
M M OCM 



CO —» 

. .as .as 
— m co -o — 



CO^^^ 

. as as 
g« — 

CO CO N 

w r— • co 
w o 
t*- . to 



. w W» 

6 co . xr 
v-' en r- 00 

T . . . 
CO CO 05 
CO ^ » ^ 

• as .as 

V w - 
00 B CO N 

• ^— ' co as 

B -V .CO 



^ v£ S ^ 
CO CO 00 — < 

-*r ««r co o 

CNJ /-^ 

. as as 

CO CO N 

. w as 
E co 00 



cm «— 1 

^ 3? Tf 

as . w 
cm e 

. cn 
B co 



CO CO ^"N 
CM £j 3 

as . w . 

CM CO CO N 

. ^ co as 
6 co .00 

W CO CO 
3cM~S 

. . as 11 



w en . as o 
01 . -o — 0 
r- co w . o 

. .CO «v 

.as . io 

CO CO ^ OS 

. s-' as 

CO CM CM ^» 
W CD .3= 
CD . N — 

cn co as 

. .CO N 

cm x-\ .as 

.BOOO 

/-n CO II . 

as . —» co 

CO CO - — 
. -o 11 

CO ^O* W «— 1 

w cs> r» . 
co . *o 
*<r . \^ 
cm^^SS 
. ac /-n 
co as co 
sc .cm . 

CO CO - 
.V NX 

co r- as — 



3 Mcrjoox 




*1 

5 

1 




s 


*» 


•* 

sc 

O 

1 


<-> 
O 




D 


V 


as 
0 


i as 








sc 


e e I I 1 

it 1 1 1 1 



- in- 



WO 96/36608 



PCT/JP96/01330 



1*8 



*c eg 
AC cm 



s 



to - ^ r— w _ 
• <=> o 
m^^H q 
-<r o - . . o 

.CM (fl^OO^ 

co . \-/ as . 
. ttr eg cm /~s 



oo ^ vi5 <a a 



S3 £ 



' »— «U .S - . 
.CO . "V N .— « 



S CM 
CM N 



to , . _ 
v m s eoo 

VQ W i II 

. to CO - CO 
. co N . — * 
I CM « SSS *0 II 

CO S3 — ..W 

N ii r-rr 



."I to 

V) . — « 



to 



• N 



r c , o c ^ 

TJ" W C\J . 
I CM ^ © 



co co as - 

.VS "ON 

w on -> . es 
^ r— . .too 

. NT3- . 
enne v M CO 

. tt f— «— » — 
~- . to . it 



co — cm : 
- r— . ) 

es co ac 



V) S3 
CO* ^ 

to to 



A ^ 5 



(0 CM UVO« 
. -D — ^ H 

jo as cm . -*r .s= 
in v . ■© — i 



> CO CO 
• CO 



s< .O (0* 
K/M — N-^ 
CO S3 . CO 



S3 . _ 

CO ^ JfcJ /-n 

i£ uo *«r -2 
vO , CJ 
TT . UO O 
U5 Tf f O 
• H W 
CM ^> — » r-V 

.33 .as 

CO to oo to 
. >»✓ cn w 

B UO .09 



/-< =3» erf =5 
S3 . W . 
CM B CO N 

. w co as 
6 c— . tr 

vvtO 

. * UO 
CM CO — * 



BCO . . 
W CM "V CO 

CO CO \ 



CO 

CO . N JS 

v/Tjsy 

IO VNfi 

voj . o 
. CM tO w 
CM . —i 

. r— n 

CO 33 TO 

to . — « 
V N O 
CM S3 



CO "O tO 3= 
. W . • 

to tO *M . 

o . 53 
cor-^N 
CM ^ °7 CO 
.X N it 
/-n CO . 



CM . S3 . 
TT CO CM CO 



cm *-n co — —i s-\ un 





■5 


S3 
O 

M 
«* 


ft 






1 

s 
s 

o 


1 

M 
/-> 

CJ 
CJ 


S3 




i 


ft 






i 


o 

t 


O 


o 

« 






ft 

D 


fl 

5 


«* 

8 


jt 
□ 


o 


o 

1 


5 

i 


n 
3= 
CJ 


as 


as 


3= 


S3 


n 

8 


*» 

5 


i 


* 


ZL\ 


CO 

r— 


■ r~ 


UO 



a 



WO 96/36608 



PCT/JP96/01330 




I 8 b- 



WO 96/36608 



PCT/JP96/01330 





4U 

G 
Q 



en 



b5- 



y-s CO 



. GO 



CO CD O 

©> r- w 



. a= /-n ^ co -o 

^ P) OS - - W 

a= - —i VI CD 

"l c© 



n er> 



I CM^? 



cm ^ — 

. OS . 
/-sN W 

as . w 
co e ^» 

to . 
vmco 

S3 eo £5 

cm ^ cm 

e? 

to to co /-> 

. . Ol 3= 
CO Wi . — • 



co as .bS 

. CM W — • CJ 

to - w . w 

E OJ N 

. into 

CM . - CO 

*~n . as •« 
as /-\ co 

tO ES - - 
• OS CO "O 
tO .WW 



. CO 



-\ . lo : 

IS 



co to 



i&w&co 

ftl^COQ 

' E^s /-< — 



S= ✓"N CO 

^ c5 5» o6 

lO SS .35 
. IT3 OS 



. C*— CO 



/M-i CSS 

as . co ~* 

co cr . t 

NT Ww:£ 

^ as co co cm 
vc m .co 

cK .CM . ITS 
CO •» • " 

w — » as /^n — » ^ 
. — « as .as 

J4J flO w B (— 10 
g^r . tO CO • C7> 

■*n\ •— ' . c— co o» 



s 

w 

s 



5 

5 



5 



to 

s 



- IPS- 



WO 96/36608 



PCT/JP96/01330 





§ 

Q 



■6- 

«]<!. 
«S2 



/■> . 
SB 

CO S= 
. CO 

to w 

CO ~- 

, m 

CM 



CJ to 
CT CO 



to «— " 



eo « 
©» — • 

oi H 
. - c_> 
* Q ^ 

> "O 



CO "V . . < 

cvj«/^r- ( 
co co co /-C t 

as t— w . : 
to • r- w « 
. w o ^ 

W - . CM 



it: "§ 



(OX . . 

CO vo>o» 



to s 

- CO 
N . - 
S3 N < 

m se < 



co «— 1 

CO N 



W cd • 

9 ^ > 



co e t 

_ w « 

"«r co * 



c CD 

to 



*o CO 
CO 

CO 



— s5 * *g — «» 



CO -V 



3 §" 



- e co — • 



^ or 

CO QO 



- CM T3 

- - W 
6 CO 

eo 
co t— 



«xo^es) 

. J4. -M eo 
CM CO 



. CO 



©crt' 



CD W . <— | ' 



\ «~ < CO CO 



CO 

5Scow 
g CO CO 

B-£ T CO 

CO 
* N T) 

o . c 
co — eg 



co — 
co^ 

- CO 

sc 

CO CD 



w -O C 
eo w go 

CD CO 



C 73 
CO G CD 
CQ 



s 



I 



WO 96/36608 



PCT/JP96/01330 



i 
o- 



o 

I 



SSco 



£2 



, ~- V CM . — /-s 

. co co - m as ~- 

iinr- co oa cm . o 

i -rr . co cd (o u 

co . . w w 
vy B wen 

,(OX01 



CO - 
CO ID 



as .eo 
co as w . 

. CM J3 CO 
CO . v> . 



CM . V 
.CO .CO 

<-\ . CO 05 

S= V 

CM 32 co r~ 
. CO • 
6 . . ^ 

^ vitos 

. OOK N 

CM . —* 33 
-CO . TT 
- CO 

33 . LTJ . 

(OX Um| 
. CM .O M . 



» V/ CO * 
* CO . 



^3* 



as. co.. as. co. 
co cr ./*>C) cocr - ^ 

x f- .X/nX oocn . 

LT3 . CT> IS) * — • vj3 U"> .coco 
• CM . . . CK .CM . . 

t — .era u N o f- . ^» u 

1 1 ^-n . £ S N <> ^ - X3 

•^a^vp^-i S3 ✓-v v 
_ cm as <rr .cm a co 

*J j CO CO CP W _ CO CD 

< \^ to co ii ijoo v co co 
i at * — ' • ~ « cm cn 



CO LO . w 
• CD UO CO 
— ' . . CM > 
. CO . * 

. as f— i 
as /-\ eo . 
co as . < 

B NO) 
CO 33 CO CO 



UO « 
*! CM, 
«Q AMI 



*Sco 



r— . eo *- 



as /-n 
! cf' . as - 

CM *0 CM I 



^ ' ^ X> 



.£BttX 



NOV 

— ; oo as -o ©is — 



■»-» .CO CO 

V c? - . 

CO W CO CO 
CO !»• V . 

. r— no 
— . oo as 



c 



n jjj t — . : 

— i *i CM CO C 



s 



zx 

N ) — c 



5 



5 



q 



-mi 



o 

$8 



- \ 1 C - 



WO 96/36608 



PCI7JP96/01330 




WO 96/36608 



PCT/JP96/01330 




WO 96/36608 



PCT/JP96/01330 




WO 96/36608 



PCT/JP96/01330 




PCT/JP96/01330 




WO 96/36608 



PCT/JP96/01330 




WO 96/36608 



PCT/JP96/01330 




WO 96/36608 



PCT/JP96/01330 




WO 96/36608 



PCT/JP96/01330 



mmm 221 

1, 4- f ^t Fo-7-if A-4-**y-2 - (3-**V-l-7*r- 
;w) - 3 , 5 , 8 - h y > h * •> 4 / y v 



(a) 7-xf-^-4-^h*i//h*->-2 - ( 3 - ^ * V - 1 - 7 r - ;u ) - 
3, 5, 8-MJ^ + f + y'jy©6« 



^Sfcfll 1 © (g) T"f# 7 - x.f-J\,- 4 - > h 4- h 4 V- 3, 5, 8- 

h y > h 4 - 2 - 4 ✓ «y***+!/r*ft K (600mg. 1. 8mmol) © S> * c 
o > ? V < 20ra 1 > SiSC 1 - h iJ7xS*7*X7*7iiJf y-2-^n/< 
/ V (1. 36g, 4. 3nmol) £JjD* N f# £ ft 1 B# F^Q&iigfc L K 0 $E 
TC i§J8£:S*&* f y * YJViJ y A ? u •? h f 5 7 A - (15%l£BEx-f 

*/^*-*v) T-f|§3L*o C©«fc9lcLT, «RE{t:d«l ( 670mg. ««100K) 

; 72~73°C 

'H-NMR(400MHz. CDC1,) 5 ; 1. 28 ( t. J = 7. 6Hz. 3H) . 2. 4 6 (s. 3H) . 
2.82<q. J = 7.6Hz. 2H). 3.66 <s.3H). 3.96 (s.3H). 3.97 (s. 3H). 4. 07(s. 3H). 
5. 25 (s. 2H). 6. 69 (s. 1H). 7. 52 (d. J = l 6.0Hz. 1H). 7. 96 (d. J = 16. 0Hz. 1H) 




CH 3 0 



0 




CH 3 0 OCH 2 OCH 3 



WO 96/36608 

(b) 1, 4-fk Ko-7-xf a-4t*+v-2 

-a) - 3, 5, 8-h';>h*->*y';>© £j£ 




7-i^;U-4-> h + h * -> - 2 - O-HV-l-yfiA) - 3, 
5, 8 - h <) * h ± / >) y ( 670ngs 1. 8mmol) ©ft&i * * (30ml) <c s 
1 NffiK (0.5 ml) ZlBL »£ttfc8£«S*MT15»IHa# Lfco » %. *l 

1 N#»ft* f* 'J V *7k®& (0.5 ml) tfcfcfll*., i#£ttfcS£#l 

C ©«fc ? K LT, t£!B<fc£#! (450mg, 76%) *jt&&fi fc L T £ 6 ftfco 

Hj£ ; 113 -114 "C 

'H-NMR(400MHz. CD.OD) 5 : 1. 31 (t. J = 7. 6Hz. 3H) . 2. 45 (s. 3H) . 

2. 81 (q. J = 7. 6Hz. 2H). 3. 85 (s. 3H). 3. 90 (s. 6H). 6. 64 (s. 1H). 7. 19 (d. J = 16. 4H2. 1H), 

7. 78 (d. J = 16. 4Hz. 1H) 

H$£fll 222 - 236 

*«SWl ©(e)- (g) t|Hlt$©^ST-toS LT'ff ^>nfc, 'J ^- 2 + 

«©{b£$i£'f# /zo 



PCT/JP96/01330 
- (3-t*y-i-yf 
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nmm 237 

4-7*f + A-2 - (4-k Ko4'>-4-/f;l'-3- 

♦ ♦v-l-'iJ'fa*) - J, 5-, 8-h'J> 



££01 1 T'?i <s> *l 1 , 4-i^tKB-7-if*-2 - (4 — t K d + - 
4->f ^-a-t+y-i-^yfa*) - 4- **V-3, 5, 
h * V* / V y (6. Og, 16mraol) O^^oD^^y (80ml) jgjg |C % *^TT h 
i) jl* AT I V (1. 94g, 19. 2 mnol) £&7kftK (1. 66nK 17. 6nmol) ZlBX-tZo 
ff £ttfc&£%£I^SgT10#F B m#L*:'{£, IiST-7 BF^«tJ$ L^o ®ET<c 
L, f!)*yA*54#P7h/57^ - (155iKSfif ^/ 

* *®a£*tt. ( 1 *f 1 ) Tli B B B fbSttfc 0 CCiiCLT, Ht§5rt:£#l (5. 68 
g. JR^ 85%) tfUfigSt irmztltzo 
Mj& ; 103 - 104 *c 

'H-NMR(400MHz. CDC1 ,) S ; 1. 28 (t. J = 7. 6Hz. 3H) . 1. 52 (s. 6H) . 2. 45 (s. 3H) . 
2. 82 (q. J=7. 6Hz. 2H), 3. 92 (s. 3H). 3. 94 ($. 3H). 4. 03 (s. 1H). 4. 10(s. 1H). 
6. 70 (s. 1H). 7. 90 (d. J = 15. 2Hz.lH). 8. 24 (d. J = 1 5. 2Hz. 1H) 
HtSfRj 238 - 242 

nmWZl. 59, 3s 2RCM66 (Oit&VlZ. HSSPI237 iH«(:JSIL» «F 
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Kltfl 243 




(a) 1 . 4 - •>* k K d - 3 - * * >\> - 4 - * * V - 2 - * / <) V * J\> # * > T * 



T-'J^tt + f n^Df* ^IfxfAx x -f *&$f&01 1 © (e) — (g) i IpI 
/ y t ^tf* -VT^r-'k K (10.7gs 46mmol) OftSif A (150ml) Affile. 

i Nigs (ion.D ^jdx.s ^n^s^ti^MST i B#Hj«#Lfco ffffi-rse 

■fifcttttU TkftU g$Lfco C©«k ? tc LT, *H!Ett£$l (7.7g> JR$89%) 
St* ; 183 - 185 °C 

'H-NMR(400MHz. DMSO-d.) <5 ; 2. 38 (s. 3H> . 7. 29 (m. 1H) . 7. 65 (m. 1H) . 
7. 88 (d. J=8. 0Hz. 1H).8. 07 (d. J = 8. 0Hz, 1H). 10. 36 (s. 1H) , 1 1. 52 (br. s. 1H) 
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(b) 4 - -< > <s >\> * * •> - 3 - > -f ^ - 2 - * / V > i) A, if. 4- •> r * f* t K © £ 



1, 4 - * t Ko-3->f *-4-t4v-2-*y y y * ;t> * >> r ;u r' 
t K (l.Ogs 5.3 nmol) ON, N - > f /l' * a A 7 « k (20ml) 

(1- Is* 8. Ommol) > S? * (0. 95nK 8. Oniol) £flO;U f# fc> *l 

fcfi£*J*MT12*)|HHH$ Lfco RtEffilCTK^JDiLs t>tl7tS^^*» £f*gE 
^'^iliiLfc. W«ffl**ft«s »*«»^^* Lfco ®ET 

E»K*S*U % btitzmm* •> y * Y»ii ? a * n -7 v 7 3 7 < - (s%& 
S 1 ^/^^) TUSSLfce COJ;?i:LT, 8IEtt£$l (900«g, JR* 
61%) LT»&*lfc 0 
Hi* ; 110 -ill *C 

'H-NMR(400MHz. CDC1,) 6 ; 2. 7 1 (s. 3H). 5. 09 (s. 2H) . 7. 38-7. 47 (n. 3H). 

7. 48-7. 54 (id. 2H). 7. 64 (n. 1H). 7. 76 (n. 1H). 8. 10(m. 1H). 8. 22 (d. J = 8. 8Hz. 1H). 

10. 31(s. 1H) 

(c) 4-'*;' 5? A-*** - 2- (4-tKn*->-4->-f^-3-**y- 

1 - * > t - >\> ) - 3 - * f- ^ * j y > © 





WO 96/36608 PCI7JP96/01330 

4-* 'S -3-/* to -2-*/ 'JV*;l/**->TvU-f't K (300 

mg, 1. 08mmol) i3 - t Ko4 - 3 - > f ^- 2 - 7** / ^ (133mgs 1. 3minol) 
i$, > * J -* (20ml) if F 7t K o y ? v (10ml) fC&ft? U i# fcttlfcig 
ttC* 7kSHt'J * 0 A lTKfOtt (136mgx 3.24 hoI) £ftU> Zfttz&SVlS: 

* L, tt^ tlfcSlflE^ f 'J * YA* y J- O a -7 h CT 7 7 < - (20%ft& * * » / 

^*-*y> tmskitzc coj;o{clts fliKft&gi (liomgs mm zs%) tm 

tt& ; 92~93°C 

'H-NMR(400MHz. CDC1 ,) 6 ; 1. 55 (s. 6H). 2. 51 (s. 3H) . 4. 03 (s. 1H) . 5. 08 (s. 2H) , 
7. 38-7. 56 (m. 6H). 7. 69 (m. 1H>.7. 84 (d. J = 14. 8H2. 1H). 8. 04(d. J=8. 4Hz. 1H). 
8. 10 (d. J = 8. 4Hz. 1H), 8. 22 (d. J = 14. 8Hz. 1H) 

nmm 244 




O 



(a) 4-'<yv''/l'**i'-6-^ Bo-3-/f *-2- + ; V v i) >\< # 4- > T 




-lo8 - 



WO 96/36608 



PCT/JP96/01330 



(e)- (g)Rc;HfiSW243 O (a)Rt>' (b) i IsJ^O^raTJi^MSI" 5 C i ic «fc <9 N 
Hi£ ; 123 ~ 124 °C 

*H-NMR(400MHz. CDC1.) <S ; 2. 70 (s. 3H) . 5. 08 (s. 2H) . 7. 38-7. 50 (m, 5H) . 
7. 67 (dd. J = 2. 4H2. 9. 0Hz. 1H). 8. 02 (d, J=2. 4H2, 1H). 8. 13(d, J=9. 0Hz. 1H). 
10. 28(s. 1H) 

(b) 4-'<Vv j ^*4-->-6-^od-2 - (4-k Ko*'/-4-yf 
+ l - tyf-A) - 3 - > f- .»U * / 'J V © 



HSS0l| 243©(c)<>:|5l^O^S-CiaS1- S i s tHB<fb&ftltfttftfel* A 

'H-NMR(400MHz, CDCU) <5 ; l. 55 (s. 6H), 2. S0(s. 3H), 3. 98 (s. 1H). 5. 07 (s. 2H), 
7. 38-7. 50 (m. 5H). 7. 61 (dd. J = 2. 4. 9. 2Hz. 1H). 7. 83 (d. J=14.8Hz. 1H). 
7. 97 (d. J = 2.4Hz. 1H). 8.03(d. J = 9. 2HZ.1H), 8. 18 (d, J = 14. 8Hz. 1H) 
184* ; 106 -107 "C 
ftffift 245 - 249 

4 -^'^ v 1 /!'* * - 6 - ? d o - 3 - > f a - 2 - */ ij y + ^7^ 

ft K£a3tt> h >mm# nsspi243©(c)<i:(5i^o^a-c4(is-r 




o 
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ftJSPJ 250 

2 - (4, 4 - i/ / l-*i'-3-**y-l - ^Vf-A) -8-if A- 



1, 4-l?t Ko-8-if *-8-/f *-2- + ; iJy*A#*'/7Af 
St* ; 91-92T 

'H-NMR(400MHz. CDCU) <5 ; 1. 42 ( t. J=7. 5Hz. 3H) . 1. 53 (s, 3H) . 2. 21- 2. 31 (m. 2H) . 
2. 53 (s. 3H). 2. 94 (t. J=7. 8Hz. 2H). 3. 33(q, J=7. 5Hz. 2H). 3. 35(s. 6H). 
4.02(t. J = 6.5Hz. 2H). 7. 20-7. 29 (in. 3H). 7. 30-7. 35 (n. 2H). 

7. 43 (dd. J = 7. 0Hz. 8. 2Hz. 1H). 7. 48-7. 52 (■. 1H), 7. 85 (dd. J-l. 4Hz. 8. 2Hz. 1H). 

8. 00 (d. J- 15. 2Hz. 1H). 8. 19 (d. J = l 5. 2Hz. 1H) 

nmm 251 

h + & - Z - * f 2 - ( 3 - * * 7 - 1 - 7' 7- =- JV) 

* ; y v 
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6 - ? o a - 1 , 4 - k K o - 3 - > f A - 4 - ^ * V - 2 - ( 3 - * * 

y-i-yy = *)+y»y (HJSW222 ) ^fc^ v **cDttfc 9 3 -Mb 
> f **J8i»j; tEt^tt*«W 243-©<b)tEI«©^ST«iaL* SUBffcStt* 

tt£ ; 147 - 148 °C 

'H-NMR(400MHz. CDCI.) 5 ; 2. 46 (s. 3H) . 2. 53 (s. 3H) . 3. 97 (s. 3H) . 

7. 47 (d. J = 1S. 4Hz. 1H). 7. 60 (dd. J = 2. 4Hz. 9. 1Hz. 1H). 7. 90 (d. J = 15. 4Hz. 1H). 

7. 98 (d. J=9. 1Hz. 1H). 8. 00 (d. J=2. 4Hz. 1H) 

nt&m 252 

4 -is 9 -6-^DD-3-/f*- 2 - ( 3 - * * V - 1 - 7" r 

- /i» ) + / > 



HJS0IJ222 T?ff bftt6-^DD-l, 4 - i? t F o - 3 - > f- ^ - 4 - * * 
y - 2 - (3 -* * V - 1 - 7*r t/'J^S, 1^101243© (b)£ |eH£©£ 

HjA : 1 26 — 1 27 'C 

'H-NMR (400MHz. CDCI,) 5 ; 2. 46 (s. 3H) . 2. 47 (s. 3H) . 5. 07 (s. 2H) . 7. 39 
7. 47 (m, 6H). 7. 60 (dd. J = 2. 4Hz. 9. 0Hz. 1H),7. 88 (d. J = 1 5 . 4Hz. 1H). 
7. 96 (d. J = 2. 4Hz. 1H). 8. 00 (d. J = 9. 0Hz. 1H) 




O 
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ft!S0] 253 

4-f^^/l/**i'-8-if ;l<-2 - (4-t Kn*'/-4-;f 
* + 7 - 1 i y ^ )V) - 3- /f / ijy 



HJS0<|2OT*# £ tlfc 1, 4-5>kFD-j-jf*-2 - ( 4 - k K o * •> - 
4-^-f^-3-**y- 1 - y r - ;w ) - 3- >-f^-4-**v* / 'j v 
Sl«W 243©(b)i:Rll0^j*Ttea-#-S4, ft IE {t£#ias&felS H 4 L T ft 

tt£ ; 87- 88*0 

l H-NMR(400MHz, CDC1.) 6 ; 1. 43 ( t. J=7. 6Hz. 3H) . 1. 55 (s. 6H) . 2. 51 (s. 3H) . 
3. 33 (q. J=7. 6H2. 2H). 4.07(s, 1H). 5. 05 (s. 2H). 7. 38-7. 55 (m. 7H). 
7. 91 (d. J = 14. 8H2. 1H). 7. 92 (dd. J-l. 6Hz. 8. 0Hz. 1H).8. 23 (d. J = 14. 8Hz. 1H) 
ftJfc0>l 254 

6-?od-2 - (4-t K o * •> - 4 - > f A - 3 - Jf * V - 1 - V y- =. 





0 
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(a) 6-? DD-3-/f a-4 - (4-/f ;l»7a/*'/) -2-4- / y^* 
;l/ jg x ;U x X r A © £ $ 



4, 6-^oo-3-/f *-2-*y y y*** xiif *sx? * 
( 600mgs 2. lmmol ) t4->f A7*/-A (l.Hgs 10.5nool) £ £v 180°CT 

2 wnaijiMttt l *o ^in^s sic:.®* ^jh^hamtk??^ 
y x / -»®m£&i (52o Bg) ^bhfco c na. Htcifisj-r 5 c t a 

(b) 6-^DD-3->-f^l/-4 - (4->f *7*/ + f) - 2- + /yy* 
^ # * •> T ;U f t K © 



^6-^dc-3-^-? l ^-4 - (4-^*7!/*-/) - 2- *yyy* 

**V|if*sxf* ( 520 rag) 4, HSfefll 1 ©(g) ifalliO^ST'iaS-r 5 
t, «E<b'6«l ( 270 mg) A^fe^Si LT'&ifttZo 
HjA ; 129 ~ 1 30 °C 

'H-NMR(400MHz. CDC1,) 6 ; 2. 31 (s. 3H) . 2. 55 (s. 3H) . 6. 67 (d. J = 8. 4Hz. 2H) . 





N 



CHO 
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7. 09 ((d. J = 8. 4Hz. 2H). 7. 70 (dd. J = 2. 0Hz. 8. 8Hz. 1H). 7. 92 (d. J = 2. 0Hz. 1H). 
8. 18(d. J = 8.8Hz. 1H). 10. 32(s. 1H) 

(c) 6-?no- 2 - (4-tKo*->-4->5 i ^-3-^*V-l-'<i'7 i 



6-^Do-3->f-;u-4 - (4 - >f *7*/ + '/) - 2- */';^*^ 
**^T*fl! K ( 270mgs 0.87 mmol) £ N ^16011243® (c) £ |5H$<D£j£T*&g 

St* ; 164 -165 'C 

'H-NMR(400MHz. CDC1.) <S ; 1. 56 (s. 6H) . 2. 31 (s. 3H) . 2. 40 (s, 3H) . 3. 97 (s. 1H) . 
6. 67 (d. J = 8. 8Hz. 2H). 7. 08 <d. J = 8. 8Hz. 2H). 7. 60 (dd. J = l. 6Hz. 8.4Hz. 1H). 
7.84(d. J = l. 6Hz. 1H). 7.87(d. J = 15. 2Hz. 1H) . 8. 06 (d. J-8. 4Hz. 1H). 
8. 20(d. J=15. 2Hz. 1H) 




0 
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USSW 255 

4 - ( 1 - * >\, # * f * 9- n, 7 * / * U ) - G- faa-2 - ( 4 - t K a * 
•> - 4 - > -f * - 3 - * +' V - l - ^ > t - ;l/ ) - 3 - / f A>± / 'J v 

£H 3 



4, 6-> J ^ao-3->f-;i/-2- + / 'J V * A* # * T * fc Kt 2 - 
(4-fc K a * •> 7 x - ;u) T'ob** >i>f ;nxt;i/i £JB<<^ 11^01254 

Hj& ; 169 -171 °C (£W) 

'H-NMR(400MHz. DMSO-d.) S ; 1. 29 (s. 6H) . 1. 31 (d. J = 7. 5Hz. 3H) . 2. 34 (s. 3H). 
3. 62 (q. J = 7. 5Hz. 1H). 5. 63 (br. s. 1H). 6. 83 (d, J=8. 0Hz. 2H). 7. 23 (d, J=8. 0Hz. 2H), 
7-7 3 (d. J-l. 6Hz, 1H), 7. 77 (dd. J-l. 6Hz. 9.0Hz. 1H). 7. 92 (d. J = 15. 2Hz, 1H). 
8. 10 (d. J = 15. 2Hz. 1H). 8. 14(d. J = 9.0Hz. 1H). 12. 22 (br. s. 1H) 
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256 

4 - (4-**#*5"<^i;Aif*5') - 2 - (4-kFD*i/-4->f 
3 - * * 7 - l - 7*d-:-^) - 3- /^^4. / ij y 




(a) 4 - ( 4 - > h * V * A- # =■ fl> 'J JU it * •> ) -3->f-;i/-2-4-7 'J 
^ * ;u # * -7 T ;w t* t K <D & |£ 




COOCH 3 



b K (Hi£0>j243 0 (a)) £ s *{fc 4 - > h + '/^^s/Ky^AlffiUT, H 
Hi* ; 115 -116 "C 

'H-NMR(400MHz. CDC1,) 5 ; 2. 7 1 (s. 3H) . 3. 96 (s. 3H) . 5. 14 (s. 2H) . 

7. 60 (d. J = 8. 4Hz. 2H). 7. 65 (m. 1H). 7. 77 (in, 1H). 8. 06 (a. 1H). 8. 12 (d. J = 8. 4Hz. 2H). 

8. 22(ii. 1H) 



WO 96/36(08 PCT/JP96/01330 

(b) 4 - (4-A^#*i"s-y5;;^*'/) - 2 - ( 4 - t Kb* 4 - > f 
n/-3-**V- 1 - 7* o - ) - / 'j VO^jJ 




4 - ( 4 - > h * •> * * i ,>t"< y ;u * * •> ) - 3- /f *-2-*/||y 
* e/r^f t k*, H5&0i|243©(c)<t:|5]ffi©5&T-M-f 5 t. 8SSB<ffc£ 

H£ ; 154 ~155 'C 

'H-NMR(400MHz. DMSO-d.) 6 ; 1. 29 (s. 6H) . 2. 48 (s, 3H) . 5. 18 (s. 2H) . 5. 62 (s. 2H) . 
7. 59 (b. 1H). 7. 68 (d. J = 8. 4Hz. 2H). 7. 74(m. 1H). 7. 93 (d. J=15. 2Hz. 1H). 
7. 97-8. 07 (m. 4H). 8. 07 (d, J = 15. 2Hz. 1H). 13. 03 (br. s. 1H) 
flffiftl 257 - 261 

1, 4-i^t Ko-3-/f A-4-* + V- 2- + y ijv*Al*'>7Af 
t K, 1. h*.>-3-^*-4-^ v -2- + /iJ 

^**#4-!/7*f t K*fctt6-*oo-l, 4-i?t Kn-3->f *- 
4 - * * v - 2 - * y 'j > i) A d? * •> T * -r' t K £ s AA^yisxf ^8|5# =£• 
*St4lS4^oyyft^a*ffl^T, HS&0J243 ©(b). (c) <t PJt^ ©£& T 
»It5is *HE«©{fc&«JJ&*»&ft*:o 
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ill ffii ill?!, mi mm 

SHSL 5«ii ?aiiil 

«5*-= ±*3Si iisiisi 

i=sg* is;s?s ISHi. SSg5i=g 

?3n«S 3Si"s "iss^-: s .s*si ~£38S£2 

8*52 iSSis S2i3!i 51521 §2!S!ii 
Il55i 1S5S3 «s**2s«*5 ham 

izi-^z g*i!5~- isg^fl= 2*8*5 «5t3|A 

^--^a _:-r°=tf = 53235*3 
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? V V =f T 
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Uti&m 262 

4 - ( 5 - * Jl> # * > - 1 - > f- JU * 4- i-: ) - 7- if a-2 - (4-tK 
D*->-4->f-^-3-**y-l-'Or-^)-3, 5, 8 - f 'J / I- * 

•> * y y ^ 



y**#*fr*ft K (ftttffl 1 ®(g)) HS£0»j 243©(a) <!:|5lt$o^ffiT- 

Sfe^tJ 243 O (b)Stf(c) ilHj^O^ST-iaSI- 5 <t N iK!5{b£$l#f!A>ofe}tfc!i*#j 

'H-NMR(400MHz. CDC1,) 5 ; 1. 2 9 (t. J = 7. 6Uz. 3H) , 1. 53 (s. 6H) . 1. 60-1. 67 (in. 2H) . 
1. 73-1.83 (di. 2H). 1. 87-1. 96 (m. 2H). 2.43(t. J = 7. 4H2. 2H). 2.83(q. J = 7. 6Hz. 2H). 
3. 96 (s. 3H). 3. 97 (s. 3H). 4. 10 (s. 3H). 4. 12 (t. J*6. 9Hz. 2H). 6. 68 (s. 1H). 
7. 90 (d. J = 1 5. 4Hz. 1H). 8. 28 (d. J = 15. 4Hz. 1H) 
USSM 263 

4 - (5-****'/-l-'<VfAt+5') - 6- ?DD-3->f A- 

2 - (3-* + y- i-;^fsA) 





0 
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(a) 4 - ( 5 - A ;i/ # * - l - ^ v * * •>) - 6- ^00-3-^ A- 
2 - (3-^*v-i-7'-f-;w) V V> h + y^f-Aix^^oAg 



0 ^X^\^ COOCH20CH3 




^JSffl222 Tf# 6 - * o o - 1 , 4-i>tKo-8->f*-4-ift 

v - 2 - ( 3 - * * y - 1 - -f f- - * / y £ s ^| ^ h 

*^f;nxf^ffli<t, ^Je0i| 243O(b)«i:|Hl^oj!iT-iaS1-S 8 IE 

'H-NMR(400MHz. CDC1,) 5 ; 1. 61-1. 71 (m. 2H) . 1. 76-1. 86 (m. 2H) . 

1. 93-2. 02 (b. 2H). 2. 45 (s. 3H). 2. 46 (t. J = 7. 2Hz. 2H). 2. 52 (s. 3H). 3. 48 (s. 3H). 

4. 00 (m. 2H). 5. 24 (s. 2H). 7. 47 (d. J = 15. 6Hz. 1H). 7. 60 (dd. J = 2. 4Hz. 8.8Hz. 1H). 

7. 89 (d, J = 15. 6Hz. 1H). 7. 95(d. J = 2. 4Hz. 1H). 7. 98 (d. J=8. 8Hz. 1H) 

(b) 4 - ( 5 - * * # * - 1 - ^ V * i\, it 4- V ) - 6- ^ oo-3->f>- 

2 - (3 -*4'/-l-^f = A) *yyy©^gSc 




O 



4- (5-*^#*>-l--?v^;w^4->) - 6- ^on-3->f;i/- 
2 - ($-* + y- |- ^fa*) +y ijy (650mgs 1. 55mmol) WfM. (12 
ml) -?K (8 ml) O zH a i& &S d }g L * 'fH £ ft f c }g ?£ £ . 60*C T30£RSflQ» L iz 0 
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(20%Pgif A/^ + f V~3 % / ? / - =sl d o jt ? y ) Tiff S3 L x 
btlfci0^x^/- A i^ B g flBaLfcic5N *HE{t£#] (156.Bg, 

Hfc& ; 128 ~ 129 °C 

'H-NMR(400MHz. DMSO-d.) 6 ; 1. 48-1. 64 (in. 4H). 1. 80-1. 9 1 <m. 2H). 

2. 26 (t. J=7. 0Hz. 2H). 2. 43 (s. 3H). 2. 48(s. 3H). 3. 99 (t. J=6. 2Hz. 2H). 

7. 23(d. J=15. 6Hz. 1H). 7. 71(d. J = 9. 0Hz. 1H). 7. 86(d. J = 15. 6Hz. 1H). 7. 95 (s. 1H). 

7. 99 (d. J = 9. 0Hz. 1H). 12. 02 (br. s. 1H) 

nmm 264 

4 - (3 - ( 4 - * n> # > h*->7*-;u) - i _ -f u $ * > ] _ 6 _^o 
n-2 - (4-kKD + ->-4-^A-3-t4 V .]-^ yfiA) - 3 _ 
> -f ^ + / !)y 



MfB|22T-?# ?,tl,fc6 - ? dd - 1, 4-v?tKn-2 - ( 4 - t K n * •> - 
4-***-8-*+V-l - ^ V -r - ;U ) - 3- >^^+ / 3 - 

( 4 - * h * f7 x =• *) ftJS0l| 2430 (b) 

ttj& ; 9 5~ 96°C 

'H-NMR (400MHz. CDC1,) 5 ; 1. 54 (s. 6H) . 2. 25-2. 34 (». 2H) . 2. 52 (s. 3H). 
3. 02 (t. J = 7. 8Hz. 2H). 3. 92 (s. 3H). 3. 96(s. 1H). 4. 02 (t. J = 6. 3Hz. 2H). 
7.36(d. J = 8. 1HZ.2H). 7.61(dd. J = 2.4Hz. 9.0Hz. lH),7.81(d. J = 14.8Hz. 1H). 
7. 95 (d. ) = 2. 4Hz. 1H). 8.00-8. 04 (m. lH).8.0 2(d. J = 8. 1Hz. 2H). 




o 
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8.18(d. J=lS.0Hz. IH) 
n&m 265 

4 - (3 - ( 4 - * JU * '> y aL - * ) - 1 - 7* D # 4- U ) - 6 - 7 o n - 
2 - (4-tFD*v/-4-^A-3-;r*y-l-'<yf;A) - Z - / ? 



Tf^n/i 4 - (3 - ( 4 - * > h * 7 x - yl/) - 1 - 7* c 
- 6- ?nn-2 - (4-kKD*!/-4-^f A-3-**V-l- 
^y-f -*) - 3- /fA*/^ (726mg. 1. 51mmol) 7K (5ml) - / 9 
/-*> C 6m 1 > -x h 7 t Ko7 7 V (6ml) &£igHUcjgj&? I , g £ ft 

ftfefKtc, *BHb 'J f 9 4 1 ?KfD0! (190hk% 4. 53mmol) £fiD;trt:o ?#<itt*:& 
60°CT307}KMl* o Rl6«*e**-e*aiLfc«, **UC7k&tfl 
Nil® (4.5 ml) fcflO*.. ?# & tl jgf rg *> y> . WtM x ? jv^m & L fc 0 

ffl8fiS:.l&fD4**1?gfe#«s U MET 

I^I^SiL/:, f| i>tlfc%,mS: > 9 * Y** y A 7 b h >f y y < - ( 5 % 
/ / - -St a a * >) TfigtSi, tKIBtt&til ( 200mg. ft$28%) # 

HMi ; 156 - 1 58 *C (t>«?) 

'H-NMR(400MHz. DMSO-d.) 6 ; 1. 27(s. 6H). 2. 15-2. 26(m. 2H). 2. 48(s. 3H). 
2. 93 (t. J = 7. 7Hz. 2H).4.03(t. J = 6. 2Hz. 2H). 5. 60 (s. 1H). 7. 42(d. J = 7.9Hz. 2H). 
7. 71 (dd. J=2. 3Hz. 9. 0Hz. 1H>. 7. 81-7. 97 (m. 4H). 8. 03 (d. J = 9. 0Hz. 1H). 
8. 04 (d. J=14. 8Hz. 1H) 




o 
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MMW 266 

(E) - 3- [2 - ( -4 - t K o * •> - 4 - > ^ 'l' - 3 - * * V - 1 '- V f 

- A) -3->**-4- (3-7x - A - i- 7"a - 8 - * J K 
A ) -2-7'o^ygj 



(a) 8-7"Df-3->f ;l/-4 - ( 3 - 7 x - A- - 1 - -f o fc* A- * * ) - 
2-4- / 'j y*Jl-#y|if Aixf*©^ 



2 -7* o*T - 'J ya + fo^o f * V j& >» i ■* ;l/ x X ■? A £ s H$S#|l © 
(e) £H*|©;5rttT»*llIU *©&. '&t>tiiz\t&®Z. 1 - 7 o * - 3 - 7 » 

-*7'D/«^^ffl^-c|lttW l ©(f) tH*<o»STfilti:<_cj:o, SSK 

'H-NMR(400MHz. CDC1.) 6 ; 1. 48 (t. J-7. 1Hz. 3H) . 2. 26 (■. 2H) . 2. 52 (s. 3H) . 

2. 93 (m, 2H),4.07(m. 2H). 4. 52 (q. J=7. 1Hz. 2H). 7. 21-7. 28 (m. 3H). 7. 31-7. 35 (m, 2H). 

7. 40 (m. 1H). 8. 01-8. 03(m. 2H) 




COOH 




Br 
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(b) 8-7'Pt - ( i , l-->Vf*if A . >IJ;M+i ,^ f A) _ 

3-*? to -4- ( 3 - 7 x x to - 1 -7* a £ to * * •>) 4- / y V © £ Jj£ 



8-7'ot-3-^f A-4 - ( 3 - 7 * - Vl> - 1 - 7* o t* ;l/ # * ■> ) - 2 - 
4/ y y***y8if *i % HiS^ll26©(b)<!:(i]^©^ST-i!lS-r -5 

'H-NMR(400MHz. CDC1.) 5 ; 0. 10 (s. 6H) . 0. 89 (s. 9H) . 2. 25 (m. 2H) . 2. 49 (s. 3H> . 
2. 93 (m. 2H). 4. 03 (n. 2H). 5.02(s. 2H). 7. 20-7. 35 (m. 6H). 
7. 95 (dd. J-l. 3Hz. 7. 5Hz. 1H). 7. 98 (dd. J = l. 3Hz. 8. 2Hz. 1H) 

(c) ( E ) - 3 - ( 2 - ( 1 , 1 - *} * to x f- to if / f- to </ \) to it * / f- 
to ) - - (3-7*s*-l-7'BtAt+i/) — 8 - 4 / ') 

to) - 2 -7'n^y|if Aixf ;HZ)&i{ 



8 - 7* d - ( i , i - i? y f- x f- to * / f- ju y y to it 4- •> ^ f- to ) - 
3 ~ t'f to — 4 — (3-7x-A-l-7 , Df;K*^) 4 / y V (11. 6g, 23 
miol) , T ? Ulfsf ;H7f * (3iK 27. 7mmol ) R n - 7' ^ ;i> 7 i > 
(6.6mU 27. 7bbo1) <DU&®IIZs HfK>«5 «> A (103ng N 0 . 4 6mmo 1 ) t h 
') - O - h y toy * X 7 * > (280mg, 0. 92mmol) fcftl*.* $ & *l A: £ £ , 
g*Sll»"r\ 100°CT 7 BSBHflnJft«i¥ lfc 0 *hfcBlF»x * toZmz-TftVi U 





COOC 2 H 5 
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:iKJ:5, IHSEffc£#) (11. 8g, M n%) im&teFmt LTj|&nfc, 
; 97~98*C 

'H-NMR(400MHz. CDC1.) 6 ; 0. 10 (s. 6H) . 0. 90 (s. 9H) . 1. 37 ( t . J = 7. 1Hz. 3H) . 
2. 26 (m. 2H). 2. 48 (s. 3H). 2. 94 (m. 2H). 4. 04 (m. 2H). 4. 31 (q, J = 7. 1Hz. 2H). 
5. 01 (s. 2H). 6. 83(d. J = 16. 3Hz. 1H) . 7. 21-7. 35<m. 5H). 7. 49(m. 1H).7. 91(m.lH). 
8. 06(m. 1H>. 8. 94 (d. J-16. 3Hz. IB) 

(d) ( E ) - 3 - ( 2 - * to I to - 3 - / * to - 4 - (3-7i-A-l-yo 
t' to* * is) - 8 - * J V to ] - 2- 7"a-5yjgfxf-;px*-r/KD 



( E ) - 3 - C 2 - ( 1 , 1 - i? * f- to x f- * i? / * A, >y y A, * * •> * * 
to) - 3- Sf-to-4 - ( 3 - 7 * - to- 1 - 7 c t* 4- i" ) - 8- */ '; 
to) - 2- 7'o-<yi[if Aixf^-J, fl^ffll20©(b)<b|5j}$©:Si£T-M U 

'Gbtitzitsmz. n«S0>ji©(g) ii5it${c s -gjfb^ vr-ias l 

».£ ; 117 -118 °C 

'H-NMR(400MHz. CDCh) 5 ; 1. 38 (t. J = 7. 1Hz. 3H) . 2. 38 (a. 2H) . 2. 70 (s. 3H) . 

2. 94 (in. 2H). 4. 06 (n. 2H). 4. 33 (q. J=7. 1Hz. 2H). 6.88(d. J = 1 6. 3Hz. 1H). 

7. 21-7. 35 (m. 5H), 7. 65 (in. lH).8.01(n. 1H). 8. 1 2 (m. 1H) . 8. 95 (d. J = 1 6 . 3Hz. 1H). 

10.35U.1H) 




C00C 2 H S 



WO 96/36608 PCT/JP96/01330 

(e) (E) - 3- (2 - (4-t KB4-f-4-/f A-3-*4V-l-'«/ 

r - ^) - 3- >-f^-4 - (3 - 7 * - ;i> - 1 - 7* n f ;l/ * 4 •> ) - 8- 4-/ 
V AO - 2 - 7" o 




COOH 



( E ) - 3 - (2-*JM*-'8-J , ?*-4 - ( 3 - 7 x - ;U - 1 - 7" u f 
4- •>) - 8- +/ »*) - 2 - yo^ygzf ;vzxf HS{S0>J243 © 

(c) i|5]^(D^ST-*QS1-S C t J; »k «RIBfl:&tt)*ftft&|gA& iT'ff <£» ft 

; 179 - 180 "C 

'H-NMR(400MHz, DMSO-d.) <5 ; 1. 30(s. 6H) . 2. l«(m. 2H). 2. 48 (s. 3H) . 2. 85(n. 2H). 
4.04(m. 2H). S. 58 (s. 1H). 6.89(d. J = 16. 1H2, 1H). 7. 16-7. 32 (ra. 5H>. 7. 62 (m. 1H). 
7. 95 (d. J = 15. 4Hz. 1H),8. 01(d. JM5. 4Hz. 1H).8. 08 (m. 1H). 8. 20 (in, 1H). 
8. 78 (d. JM6. 1Hz. 1H). 12. 43 (br. s. 1H) 
USSW 267 

8 - (2-****'/-l-if*) - 2- (4-tKD4'/-4-^f A- 
3-t4v-l-'!>fiA) - 3- >f-^U-4 - ( 3 - 7 i - ;u - 1 - 7' o t* 

;p * 4- •> ) 4- / > 




COOH 
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(E) - 3- ( 2 - (1, I -ifff-frx?*?*?* / + 

fi> ) - 3 - * f- A>- 4 - (3-7*=-;u-l-7 |, at , /U*4-->) - 8- */'; 
*] - 2- ^B-<y|sHsxf* (Hife^J 2660(c)) HJgW 1 0(d) <t 
HI^O^ffiTtoS iTTK&gsflO Ls ?| £*l*:rt:£#|£HJ£0ll266©(d)& 

HjA ; 161 —162 °C 

'H-NMR(400MHz. DMSO-d.) 5 ; 1. 29 (s. 6H), 2. 16(m. 2H). 2. 48(s. 3H), 2. 73 (a. 2H). 

2.85(m. 2H). 3. 43 <m. 2H). 4. 01 (a. 2H). 5. 49 (br. s. 1H). 7. 16-7. 32(n. 5H). 

7. 4-K«. 1H). 7. 57 (m. 1H). 7.87(«. 1H). 7. 94(d. J = 1S. 3Hz. 1H) . 8. 02 (d. J = 15. 3Hz. 1H). 

12. 09(br. s.lH) 

n&W 268 

y^-Jit) - 3 - * *a>- 6 - * v 'J y* yJSt 



(a) 1, 4-';t Ko-3->f*-4-* + y- 2, 6- + ; ijy^Aijiy 



HOOC 




O 



O 




WO 96/36608 



PCT/JP96/01330 



4-71/ 5IISif juxxt- » (50. 7gs 307oraol) £ s **lfo:/ob** 
ygv?if ^HXf/l' (68.3g N 338bbo1) l> TXtfeffl 1 <D ( e ) £|5jJ$©:5?£ 

5 ix tgM£#J (59.6g, JR$ 64%) #&fffei£Il<i: LTiibtlfco 
HA ; > 250 'C 

'H-NMR(400MHz, CDC1.) 5 ; 1. 42 (t. J-7. 2Hz. 3H) , 1. 49 ( t, J = 7. 2Hz. 3H) . 

2. 49(s. 3H). 4. 41 (q. J = 7. 2Hz. 2H). 4. 52 (q. J = 7. 2Hz. 2H). 7. 40(d. J = 8. 8Hz. 1H). 

8.2S(dd. J = 2.0Hz. 8.8Hz. 1H). 9. 03 (d. J = 2.0Hz. 1H) , 9. 20 (br. s. 1H) 

(b) 4 - x v 'J to * * •> - 3 - y n,- 2 , 6 - * J i) > * ij n, # yJSt it x f- a 

x * t JU0£5£ 



1, Ko-3->f ^-4-**V-2, 6-+y y yj?AA*y|[ 

>s x -f ;n x r ^ (15. Ogx 49. Snmol ) ON, N - * f- ;U * ^ A r S K ( 150nl) 
&f£(w. ?KJ*TTi8» * 'J 9 ^ (10.2g> 74nmol) iAft^yf* (B.hl* 71 

T12B»M«ffL/:o Klt.f£K7k£flD;U 'ft fcttfca^fc** £>S1?g? x* /PT-ffitii L 

S>*l7=Hzf •> ') ii ¥ JUiJ y & t a •? t- f ? ■? 4 - (ih%ft&x*j\,/^ 
*■* >) TSSLfc, C ©«k ? JC LT, tttBfcSttl (16. 2g, JK^83%) 

LTf* itlfco 
84 * : 95- 96'C 

'H-NMR(400MHz. CDC1.) 8 ; 1. 44 ( t. J«7. 2Hz. 3H) . 1. 48 ( t. J»7. 2Hz. 3H) . 
2. 53 (s. 3H). 4. 44 (q. J = 7. 2Hz. 2H). 4. 54 (q. J = 7. 2Hz. 2H). 5. 14(s. 2H). 
7. 38-7. 47 (m. 3H). 7. 49-7. 55 (m. 2H). 8. 19 (d. J = 8. 8Hz. 1H). 
8.28(dd. J-l. 8Hz.8.8Hz. 1H). 8. 81 (d. J = 1.8Hz. 1H) 
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(c) 4 - ^ > * l\, * * i/ - 6 - X h * -V A Ji, * - JV - 3 - / ^ ;u _ 2 - * / I) y 
ti )\, jK * •> T r' t K O 



4-'<y^** + 5' -s-/**-2, 6-* / y ys?*A#y||s;xf 

X-r* (16. 2g. 41bido1) HJg0| 1 ©(g) i|5|tiO^ST-iaS1- S C tK «k 
tK *I§5{b£#l (l.0g> JR$ 1%) fttft&tSA£ LT» &tlfco 
Mjft ; 134 -135 "C 

'H-NMR (400MHz. CDC1.) <5 ; 1 . 4 5 ( t . J=7 . 2 Hz. 3 H) . 2 . 7 1 ( s . 3H) . 
4.45(q. J = 7.2Hz.2H),S.13(s.2H).7.38 7. 47<m. 3H). 7. 49 7.54(m,2H), 
8. 24 (d. J=8. 8Hz. 1H). 8. 33 (dd. J = 2. 0Hz. 8. 8Hz. 1H). 8. 83 (d. J = 2. 0Hz. 1H). 
10. 32 (s. 1H) 

fflm<C 4 - y -J JU * * •> - 6 - t KD*i/^f + ; 

y y U«4 J/T^r't K (2.8g, 1K5522%) «>, lT*#£ttfc 0 
: 1 26 - 1 28 °C 

•H-NMR(400MHz. CDC1 ,) <5 ; 1. 90 (t. J=6. 0Hz. 1H) . 2. 68 (s. 3H) . 

4. 88 (d. J=6. 0Hz. 2H). 5.09(5. 2H). 7. 38-7. 52(m. SH). 7. 74 (dd. J = 2. 0Hz. 8. 8Hz. 1H). 

8.01(8. 1H),8. 19 (d. J=8. 8Hz. 1H). 10. 31 (s. 1H) 

(d) 4 - ^ > *s )V * * V - 2 - (4-tKo4-i'-4->-? : >'l.-3-^4-v- 
1 - ^ V f - ^ ) - 3- >-f^-6-*y y y * Vgfc® 
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4 -ty 5^A**i/-6 - i = - 3 - > f ^ - 2 !) X* 

>T ^-r' t K (850mgx 2. 4mmol) HS£^| 243<D (c) i: [h] $ ® £ j£ T- & g 
•TS C <tfc«t D, *SUeffc£#l (430mg. JR^44%) # & St fe £ H £ lT'&t>tltz 0 
M& ; 186 ~ 187 *C 

'H-NMR(400MHz, DMSO-d.) S ; 1. 29(s. 6H). 2. 49(s. 3H). 5. 14(s. 2H). 5. 64(s. 1H). 
7. 36-7. 46 (n. 3H). 7. 49-7. 54 (m. 2H). 7. 92 (d. J=15. 2H2. 1H). 8. 09 (d. J = 8. 8Hz. 1H). 
8.10(d. J = 15. 2Hz. lH).8.15(dd. J-l. 6Hz. 8.8Hz. 1H).8. 61 (d. J = l. 6Hz. 1H). 
13. 25 (br. s. 1H) 
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(E) - 3- [ 4 - * y { J to * * V - 2 - ( 4 - t K o * •> - 4 - > * to - 
3-**y-l--<>T-;t') - 3- >f-^-6- + >'y^) - 2- >^;l/7*n 



(a) 4 - > S> ^ * * •> - 2 - (4-kFo+'/-4->fA-3-* + y- 
1 - ^ V t - IV) - 3- >f-;v-6-t K d * is > f- ;U 4- S ') V © 



4 - s< y to* * ■> - & - t Ko*v'/f*-3-^f + ; "j > * ;l/ 

+:+->T;uf't K (1.24g^ 4mmol) ftJS0j 243© (c) > T4ag-f S 

C £ lc«fc 9, *gI5ffc£#l ( 7 60mgs JR$48%) Jt&f§A& LTffl t>n^ e 




O 




O 
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Jtt£ ; 120 ~i2i "C 

'H-NMR (400MHz. CDC1.) S : 1. 55 (s. 6H) . 1. 88 (m. 1H) . 2. 5 1 (s. 3H) . 4. 03 (s. 1H) . 4. 
86 (d. J = 5. 6Hz, 2H). 5. 08(s. 2H). 7. 38-7. 50<m. 5H). 7. 67 (dd. J = 2. OHz. 8. 8Hz. 1H). 
7.83(d. J = 14. 8Hz. 1H), 7. 94 (br. s. 1H). 8. 08 (d. J=8. 8Hz. 1H),8. 21 (d. J = 14. 8Hz. 1H) 
(b) 4 - « V * to* * <s- 2 - (4-t KD*i/-4-^f *-3-**V- 
1 - y r i ;u ) - 3- >-f;W-6- + / p*A|*5'7Af b KO 




'^r-A) - 6- t Ko+j^/f *+y j|y (760mg, 1. 94mmol> <D is 9 a u 
tfv (10ml) if^lC-K^tv (3.5g) Srfln iU f# t» ft it zI£#J S-gi&T 

2^f B 1ffijfLfc, RISK** 7 -f hT»*U igK*MET«c^^ 

i/^*y**5i^B7h/77^ - (20%i^Kx^vi,/'s + -t»-y) -e 

Ltz 0 COXo C Li, «Kffc£1» ( 370 rags «$49X) *>*f!fe£JI<>: LT| 
i ft tz o 

MA ; 142 - 144 'C 

'H-NMR(400MHz. CDCU) 5 ; 1. 56 (s. 6H) . 2. 56 (s. 3H) . 3. 94 (s. 1H) . 5. 15 (s. 2H) . 
7. 40-7. 50 (m. 5H). 7. 90 (d. J = 14. 8Hz. 1H). 8. 12-8. 19 (m. 2H). 8. 21 (d. J = 14. 8Hz. 1H). 
8. 41(s. 1H). 10.08($. 1H) 
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(c) (E) - 3- C 4 - *< > V /\>* * •> - 2 - (4-tKo + ->'-4-/5 L ^- 
+ - 3 - * * * - 6 - * / y *) - 2- /*jv-?u 




4-'<Vi/A*+5'-2 - (4-t K o 4- •> - 4 - * f- * - 3 - * * V - 1 - 
-?;/■?■=• - 3- >f-^-6-4-/ i ;y*/l/#*i/T^r't K (SOOagN 1. 28 
mmol) ®i?9ua/fy (10ml) jgHUc, * ./V x h 4- •> x f- ijf y h y 7 * - 
**x* 7 v (560mg. 1.55 mmol) Srfln*.. €>tl*:8£tt!&H-? 3 *M&t& 
Lfco zSETic&ISESrgi L <, ^ogfS •> a a ? i» ? o h 7*7 7 * - 

(20%ft©x* v) TJiiULfco :©i5i;LT, fl(IBtt&&l®x * 

;l/x Xt** ( 590 mg) &n<i>tltz 0 Cft^r h 7 t K o 7 7 v (50ml) <t 7K 

(25ml) IC»«U f| £ft*:jg£K % *»TT*»fl:y A 1 (i56«g» 
3.7 nmol) *fln*.fc 0 if £ tl*:zf|£«!l£MffiT24B#PB , 58£# L * ft T T 7fc <!: 

1 NiSK (3.7 ml) £ -S" © ig 7)0 *.fco £ n^zl^%*» t> . ft»x**T 

l> m *> titz&mi •> » * y * * ? t * •? v r ? ? < - ( 3 % * 9 / - 

>\,/ *>> a d / 9 y) T'fiSLft. COct^luLT, ^IB<t^tl (420mg. IR^ 

74%) tfn&&§ktiTmc>ntzo 

».& ; 167 - 1 68 TC (#8?) 

'H-NMR(400MHz. DMSO-d.) 6 ; 1. 29 (s. 6H) . 2. 03 (d. J = 1 . 2Hz, 3H) . 2. 4 8 ( s. 3H) . 
5. 14 (s. 2H). 5. 62 (s. 1H). 7. 36-7 . 46 (m. 3H). 7. 50-7. 55 (m. 2H). 7. 73 (s. 1H). 
7. 80 (dd. J = 2. 0Hz. 8. 8Hz. 1H). 7. 92 (d. J = 15. 2Hz. 1H). 8. 02-8. 12 (in. 3H). 
12. 65(br. s. 1H) 
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2 - (4 - t Ko+vz-4 - j>fJi>-3-vt*-V- 1 - y - jl) - 5 - > 



3 , 5 - ! s t K d * •> h ;l/x ;/ (45gs 363mmol) R * * h *'K MJif A 
(430raU 2.9mol) © ^ * -tf V (400ml) ig${£. #*T?*ftT*UdX. (71 
gv 544mmol) £4>^< OSDifco »£ftfca&tt*Sa"CS0awat8!Lfc»* * 
(100 ml) *ttftLfc**£U>o < DJDAfco » H IC 

T'fcntzt, «K<b^«i (28g, «*5iK) *»*eeauT»6hfc, @ 

ft* y * ¥ *1i 7J*ta-?t-rf7< - (lOKftBfcx * */^ + * V) T-igS! 
t 5 C i: I; J: D , 5 k «K!Bffc&8l (6.7gs iR$12%) A*f#£n/c 0 
1 H-NMR (400MHz. DMSO-d.) 5 ; 2. 45 (s. 3H).6. 12 (s. 1H). 6. 20 (s. 1H). 10. 05 (s. 1H). 
10.69(s.lH). 12.05(8. 1H) 




(a) 2 , 4-V'k Ko + i/-6-^f JMy^T/l/ft KO^S 



CHO 
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(b) 2 - t K a * *s- 4 - y h * 6 - > * JW< V **> t K©£]£ 



CHO 



H 3 C 




OCH 3 



2, 4-i;tKB*^-6-^fA«y^7 ^-f t K (34. 7g> 2 28ininol > <D N, 
N - * ***i7 5 K ( 200 ml) jgffi^s *^'TTgKA 'J 5 i» (41g. 300 
mnol) t3V{t*1->i> (15.6BK Z5lmnoO £flO;i/Co £.im~Cl2&ffif\&W Ltz'&s 
SJS»**Ktt*Atl, »&ftfcfi£fc|£#*|*-eKte£ Lfc 0 *©gL 

Ts ttl5<tdfel<l9.2g.iR*5lK) #j«fe*Slli LT»6*ifc 0 

' H-NMR (400MHz. CDCU) 6 ; 2. 54 (s. 3H). 3. 82 <s. 3H). 6. 25 (s. 2H), 10. I0(s. lH).' 

12. 48(s. 1H) 

(c) 2, 3 - i? * * 5 - * h 4- */ 7 * / - 



SIS (47g^ 0.72mol) tttftJS- 7K #8 (3.7g N 13. Stnmol) «r, 7f< (56ml) - £ 
(2.3 ml) *T?5^Hlli$Lfco #ffl*l»*Lfc*, frfcC* (110 ml) t 
Z&ig§x (142 ml) S-flO*.* ft itlfca^^JC, 2 - t K o * •> - 4 - > h * f - 
6->f A^^^T^fk K (19. lg, llSmmol) © x ? / - n, (100 ml) 




CH 3 



OCH3 
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v^-z&mitzo »EETfc®«£S4t * ts miit^m (17. 2g, JK3S98%> jo* 

1 H-NMR (400MHz. CDC1 ») 5 : 2.09(s.3H). 2.25(s. 3H). 3. 75 (s. 3H). 4. 45 (br. s. 1H). 

6. 25(d. J = 2. 4Hz. 1H). 6. 35(d. J = 2. 4Hz, 1H) 

(d) 3, 4-^f*-5-^ (• * -> T - V - jv 



2, 3 - 5 - > h * *7 * / -^(18g,118nmol)ON, N - * > f- 

;U*;l/AT 5 K ( 300 ml) 7gfffilc N *#TT60%7j<3Ht:>- (5.2gs i30m 

mol) t 3 <>it* 9 /V (8.8«ls 142 mnol) £J)Q;tfco liST 1 B^Stfl; Lfc'g, 

ttfDA*7KTft»«. A-dgilLfeo «ETc*»«B4U 

f4 £ ft Jt gjl £ i-- 'J * Y <^ * 7 A ? o -y h 5 7 .< - (5 % x f- ;|// -n * ■* 
v) T-?|§!!Lfco CO<t7i:LT, ^IB{b^«5 (20. 8g x JRlp90^) is^ftfefttf 

1 H-NMR (400MHz. CDCU) S ; 2. 10 (s. 3H). 2. 25 (s. 3H) . 3. 49 (s. 3H) . 3. 77 (s. 3H) . 
5. 17 (s. 2H). 6. 42 (br. s. 1H). 6. 55 (br. s. 1H) 

(e) 3 , 4 - is * ? jv - 6 - > h * > - 2 - / b 4- 's / b * •> v X'r jU f> t K 




CH 3 




CH 3 



OCH 3 
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Tju-S-S h*->> K'/rsy-A (20.8g> 106mmol) 



( 200 ml) fc&fc, *#T> IMMTT, n-T^/M 7 A 
(2. 5M^*-* jg, 63. 6mK 159 ranol) £ < Oi^D^fco SSt 2 

RlS»*-50 , CfcteSlU tc, N, N - i? * * a, * n, a t 

5 K (23ml. 318 wool) *flD*.fc 0 ISST#iSS tfci, EiEftfcjJceft jf A 

g ) vm&tiiViMt LTjit.nfco :n«iic»jjt5:itt<, ifcosiEfcg 

'H-NMR(400MHz. CDC1.) 6 ; 2. 17 (s. 3H). 2. 32 (s. 3H). 3. 59 (s. 3H). 3. 88 (s. 3H). 
5.04(s.2H).6.60(s.lH).10.41(s.lH) 

(f ) 3 ' , 4 ' - 4? > f - n, - 6 ' - / h + * - 2 ' ->l> + ^h*^Dk'* 
7 x / 



(25. 4g, IIShboI) Oxh5t K o y 5 > (200 ml) itiglC. Ii5HTt\ 
-50°CJCT. igftv >s<} A (2M? h 7 k Ko 7 7 yjgjg s TSiU 147mmol) 

SLfco ft t>ttfc£l£;i6£7kic&rAtts ft g *ftifcx * ^T-titb 

ETKffiMtfcB* L, mbntzm.mZN, N - ;UA 7 5 K ( 200 ml) 

!-f#8?<* *fc 0 ^nigt-^-n (51g, 136«nmol) £flQ;t N 




CH 3 



OCH30 
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t, ftSBfb&tii (20. 7g, M73%) tfjtfetttttti: lT»£tlfc 0 

'H-NMR (400MHz. CDC1 ,) 5 ; 1. 14 (t. J = 7. 2Hz. 3H). 2. 13 (s. 3H). 2. 28 (s. 3H). 

2.80(q. J»7.2Hz,3H). 3.50(s.3H), 3. 77 (s. 3H).4.89(s. 2H). 6. 55 (s. 1H) 

(g) 3', 4 ' - S? * * A, - 2 ' - t K n * •> - 6 ' - >h + ->7'Dk , *7x/ 



3' , 4' - * > * /1< - 6 ' - * h * f - 2 ' - ^h*->>h*->7'of* 
7 * / y (20. 7g. 8 2nnnol) © T -b h V ( 200ml) j§ j£ K , ig Jg (5ml) tlEZ.. 

^/♦'/viTKlllfc, »ETe*J*fcS* Lt, ftlBft&tt (16. 6g* iRS? 
97%) S$*gfe£il£ LT»fc 0 

'H-NMR (400MHz. CDC1 .) 5 ; 1. 16 (t. J = 7. 2Hz. 3H). 2. 09 (s. 3H). 2. 28(s. 3H). 
3.07 (q. J=7. 2Hz. 3H). 3.86(s. 3H). 6. 21 (s. 1H). 13. 81 (s. 1H) 




CH 3 



OCH 3 0 
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(h) 5 - > h * •> - 
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4 - * * y - 2 , 3, 7, 8-f h5/f*-4H-l-'< 



H 3 C 




CH 3 



CH 3 



CH 3 



3', 4 ' - t K o * > - 6 ' - n + ^ D ^7x;y 

(16. 6gx 80mmol) 4 Mtt'jn 72mmol ) Rtf{$7]<ft& (15mK 

144mmol> ©a^«4, 180'C T 5 #THto&tSLW L fc 0 8i*T»SILfc«, *© 

tt***Tft#*s «7K5ic j/o AT|£j!gLrto ttflETfc*tt*B*U 
f# £tt/:g|g£ •> iJUYJVfiyAfa-? h 7 y 7 - (3096§£&x -f * / ^ * if 
>) T-JflULfco CO«k^{cLTs «R{b^tt (13. 8g. JR« 74%) tfftttfili 

'H-NMR (400MHz. CDC1 ,) 5 ; 1. 99 (s. 3H). 2. 25 (s. 3H). 2. 37 (s. 6H). 3. 93 (s. 3H). 
6. 58(s. 1H) 

(i) 5->h*->-4-**V-3, 7, 8-Hyf*-4H-l-'<y , /e 
7 > - 2 - * ;i> .tr * •> T f t KO^K 



5-yh*J/-4-**y-2, 3, 7, 8-f l'7>fA-4H-l-'<^ 
•/ f y y ( 13. 8gs 59. 5mmol) v> * * v (92ml) - 7jc (5ml) £ I T 

ffl^ H$S(«ll390(e) i|SIt?|lc. -»<k-b u yfill L /c» C © «fc 9 ic L T . ft 




CH 3 
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§2<b£#l (9.0g. JK$62%) AJft^felSHi LxmitltZo 

' H-NMR (400MHz. CDCU) 6 ; 2. 34 (s. 3H). 2. 39 (s, 3H). 2. 41 (s. 3H). 3. 96 (s. 3H). 

6.65(5. 1H). 10. 20(s.lH) 

(j) 2 - ( 4 - k K o * 4 - / * 3 - 4 4 7 - 1 - ^ V x a*) - 5 - 
>h + f- 4- *4y-8, 7, 8-h';>f i ;l/-4H-l-'<V/f5VO^ 




y-2-**#4fT**'t K£ N HJg^l2430(c)i(5l^|0^j4TiaSLT. g 
: > 220 "C 

'H-NMR(400MHz.DMS0-d.) 5 ; 1. 29 (s. 6H). 2.06(s. 3H). 2. 31 (s. 3H).2. 38 (s. 3H). 3. 
81 (s. 3H). 5. 70 (br. s. 1H). 6. 83 (s. 1H). 7. 57 (d. J = 15. 6Hz. 1H). 7. 74 (d. J = 15. 6Hz. 1H) 
HJSCT271 - 279 

a a a 2 ' - 1 vudru.fu t-t 7 x / ymm&z. nmw 27o©(h)&c*(i) 

t H«Oj j£T-4ag LTl t>tt*. 4-4-4 y-4H-l -*<V/tf*y-2- 
* a- r ^x* t k mm» t . 3 - t K o 4 •> - 3 - / -f * - 2 - 7 * / V X 
tt^SSflBBtt© > f-*<Jr h ^Jg0>!27OO(j) <t|5!«l©^ST'4aS L 
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1. -»& ( I ) T-gsft* a, p-T^ma* h ymmfrt fcli^clIfWK 




(I) 




(a) (b) (0 W> 



f -*7A**|, i^I^f LTOT^Jcl^f D7D- 

* T * + * « % j£ - X - R ' « ( j£ # X I* , K-o-T^$ti5S*rc«^ 
> S = (0) n (5£4>> nil, 0 * It 1 - 2 Oggfc £M Wt h „ ) 7?** ft* 
4o R ,4 li v 7K^I^T, «nyyg?Tl»SftTOTU^fi«7 
7*3*f 7/U**g % l£g£W LTUT *> «t l>7 y -^S. g& 
l^SLTUTUt^f o7iJ - vug, I^I^S LT t> «t ^7 'J -;U7 
^*^SSfciigglS?rW L T l\T «fc t.^ -r n 7 i; _ ,u 7 ,1, 4. ,u g £ g q£ 
5o ) T'g £ ft 5 .7 ;l> 3 * •> T r ;u ^ * •> 7 ;b 3 * >7 ;U+ yujg 

44-1 - 
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f ^ §^TOT t i ^ ^ DT^ + ^i/g, r ;u 3 4- •> r ;U4- *&* gglg 

J; ^ * /l/ 1" * <sT ** **t tHiT *&iM*%-f Zo 
R ' It. Si 



d y^^I'I^JflTUT *> «t HS«7*3+ ->S. T vun * > 7 ** *&. 
7*3* sT*? + f7*+*8 4 gftg^W LT^TU^7 'J - ;Vg> 1^ 

Jl'*'l'IXlJgSS : &f LtOTU^^f 07 i;-^7^4-^I^f.^t5,. 
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T***I, ' s xo/^^^£:^A/"C 1 l< N Tt)tkl^ - >'^ o 7 A + ;i/g^ t Ko*'/r* 

UTUU*A/<t-fA7***l, g&S£WlT^T *>«fc^7 'J -^g, 1 
&g£W LTl'TUl^f 07 'J — l&g£W L TV>T *> <fc <) - >\> 

T JU4- *g *fclilglS$-WLT^Tfe«t^^7 i oT 'J - ^7^*^S=&gftt 
So ) Tl*n5lS/:lia-NR"R 1 ' (S*R'\ R "(i(s]-* fclilui; 
gfc StK&ISC? , ^ c yyf?TlHJnTUt t>«fc <^<£l&7;u*»g N 'v-fc 

T^riJ:^r* + Ax**aAi, ISSiWLTurUi^y-jH, fit 

T/W**g. f^l^ : ILTI,iTUl^fD7y-A7/V*^l > g&g£W 
LTOtU^T !l - A> * — vpg, IRI^f LTUTUl^fo7 y - 

;U X ^ ;Ug, T •> AlS ft « * / *> L < (i * tlT^T «t * >\"< * 

-f^SSrltttS, Sfc, R". R "I* Ctt£,;Ji|S£ LT^ZmmWil- t-t&iz 

I^SLTUtfc«t07'J - *g N iSl5SLT^rUi,^7 1 D7'J-;H > 

f a7'j-*7A**ilt|!tio ) 

2. -k (i) Tisnso, * -*«s*q* h y&mttt fcinoii?^ 




(i) 



iBsc a (is a 
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OR O O O 




(a) (b) (c) (d) 

r' its ykmm*. «oyyw?, * ym^-cm&ztixux t>*^&® 

UU7 y -JUm, ISI^LTU-CUl^TD7ij-;H v g&g£ 

»T»*»m s a - x - r • * < a * x « , a-o-Tf snsiujia 

> S = (O) n n « N o 2 fctt 1 - 2 ©g^^S^-TSo ) T^SnSl 

tmM-tZo R 14 lis 7j<^l^ : f, ^oy^I^^Tg^SnTUTfcct^fg^T^ 
7;^+i/7^*Al, ISS4WLTUTtJ;iN7>J-AS > g&g 
SWLTUTUU^f 07 ') E»I4SLTUT«>iU7 "J-*T* 

+ Ltux *>«kl^-r or 'J - ^ T ^S^.ffl^-r 5 e ) 

"CIS £ *i 3 Us t ;u 3 4- •> r ^ 4- 7 a 3 * •> 7 * a * •> 7 a * s /: li 

^/felXte-^g&S ftt UTUU75;7 ;i> 4- ywS* It ft * •&„ 
R* tt v **1B?» ^oy^/g?T-l^$tiri>Tfe«J;^<g^T^ + ^S N 

*W LT^T i>r -jwS, B»a**r LT^T J; d 7 'J - ;vg, 

Il^S^f LTOTU0 7 i ;-^7^4-Al, i^I^WLtliTUO? 
'J - * ->r ;l/g N I^I^f LT^TUl^fo7 'J - ;i/T 
ifel^WLTOTUl^f o7'J-/l/i*i'7;l' + Ai, SSSftTUTfc 
J; u * ->T *IS li t f ^l^t$t -5 0 

SIC R'RtfR'li, -*E«9T, R ! 5^R'0-fgJ tl5S*f££ L 
Tl> 5 ICR' LTH*B**19?£ ft<c, W*«lSLT^rfc 
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R ' <±, 5£ 

> 

ftTl>Tt>i^ffi« 7 '^TD||^i^^T^^■cUU•^ o T /V * * 

S> Any Vj^^Tl^SnT^Tt>«kV>i5iST^3 * T * = * > 7 * 4 

IIS?'! LTUTUl^f D7iJ-^| % ISI^f LTUTUUT 1 ;- 

So R 4 „ R 1 li. cti&*J«6LT^SK*«^i-Hnctt^T» {fete 

Sjrik^ se^Ji^£fcttiKftig?£^TUTki^s£ff3j£LTk«fc^o m 

T oJg?££/,-e^Tt>«k B7A+*1, I»I*WLtl>TU07 >J 

^7 ') - >\> 7 /t>* iSS*WLT ^TUl^fu7'J-*7***I, 

Si-OR" <a + . R " & > 7jcf^®^ x ^oyyjg^r-g}^*nTi>Tt>«k^{6 

$7 A*^S, f o ££/,TOT Ul>'/?B7A* ^Ss t K D + •> 7 
>7 / 7 /P + .'l'S, 7/l/3*v'7/l'*^I, * y £ It -y g j& $ *l T 

«t v> ii 4 *7 ^* I^i^WLTUTUi^'j-*!, 1 

LTUTUl^f B7 V l^ii^f L T^T 4> <k ^7 'J - )\> 

7 n>* 4>g 2 tz tt|t&g£W LT^TUl^TO? 'J - ;l/7 A- * Aliff t 
So ) T-m =*ttSg* rctt£- N R "r " (S:4.r" n r -Mils]-* yttis^c 

*ttS**IR^» '^y>i?fl^SntOTUUEift7A*;H, 's-rc 
l^^l/trm *> «k l> •> ? c? r A4- Ag % T a-j&i^ a yygf TtS * ti 
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(a) (b) (c) (d) 

Ij£<P. SIB fit. B»»*WLT^T«»J:l»af#«**i- 0 

R* fit. 7j<^i^ ; fs '^yyfi?, »t»yyg?ti^sn-cuTUo(ij6 

1>T fc><£ O T 'J - LTUTUl^f D7'J->|, E&g£ 

* 7 * + *«> a - x - r • 4 < a <f x a , a - o - t- * * ti * s * * i* a 

> S = (0) n n (i, OSfcin -2fflia^f,»t5o ) T-*$ns 

***St«o R"fii. 7K5^/mT. ~<=y f«^T|f JftStlT^Tfe J:^fi»T 
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*+/u»» 7*3 * >r /wg, @& g£ W L T i> T «k ^ t V - g& 

S 0 ) T^*tl£SN r*3*i/7*+*I, T ;l/ 3 * ♦> T ;i/ a * •> 7 )\>* *g 
- * •> t + ^i, St&gSrW LTUTUi^f D7 'J - 

l£g£W Ltl^iil^f o7'J-^*+->7;l'*Ai, ffig*ftTl>T fc 
i l>* ->T ^* fctt? fir IB £ ft tie? to 

*»£»iR*fti»£ftW+*o ) 
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(±§25£*s R ' » R * N R» &O'R' 0 li> S.lUZ®-t tzamK 

¥ sift? Tll^S tiT U^ilT/i'a * ^roH^S-^/OT^TkJ;^ 

D7A*J1/|, ^ToEf St^T^t feil' •> ? o T J\/ 4- )b T 4- Jl> M * 

lt& 3 nt t> «fc ut + yp-f *g % 7;P*^iSA D y vf^TBS £ ftT o 
■cu^7**A7A7^i*i, r /b + o y nr *> 

*1LTUTU07 'J -il/X *7 A =■ l&g£W LTINT «k UT - 

lfeI^WLXUTUi.^f o7 y-^f jfl, l£g£W 

D7'J-AX**a*i, ISIS'WLTUl^iJ-;!/!, Iftl^SLtU 
TfcJ:l">f B7!l-*1, 1SI5WLTUU7 B^SS 
SLT^tUl^f B7'J-A**->|, g£S£W LT fc«k l>7 y - AT * 

ifei^f LTOTUl^f D7';-A7/l'*AS> 
1>TU^7U-*7**A** IgJS^WLT^tt, «t O'N-r o t y - 

AT A* A * -hogs -hoyg N 7*3*S'7A 

*/Ug. T A = + > T A 3 + > T A* t Fd + '/7A*AS, T'>Ag % 

* ✓ e l < « $ tir^T t> «fc i^t $/7* + *i, ^gsnt^rfc «fc l> 
a a** •> Ag N ®ii$*iTUT *t;*n^*;H, STcte&issn 

T^TU^*A*+'/7*Ta*S*J{to R * , R' > R * RtfR 111 

6. If^Ji 1 let*® a. £ - *SS*Qr h ygfgftXJi *©l£3^tt{clfg $ 
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